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FOREWORD

" - Condensed data on available in;orunation storage anti

rctrieval capahilities is compiled in this report, which is

intended for Air Force use, especially in ot'ganizations

involved with information handling.

The author. express their sincete thanks to the perno-

nel of the organizations, both commercial and govern.

mental, who contributed to this compendiuinu
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ABSTRACT

The contents of this compendium have been selected for the purpose of indicating
CXistentE hardware capability for information storage and retrieval. As such, this coin.
pendium is-intendvi a, iiIu; and futrc ference in jpplying rnrill~ ;iu rrtrieval

k capabilitirs for satisfying Air Force data handling, recjuircnicrnts.
lit compiling this information, particiflar attention has been directed toward devices

and associated techniques of the special purprse typet, andi applicable for the mass storagel
of textual aind graphic information.-Most of these equipments lsAve-sutni degrce of
uniqueness, such a% pa mriculair tipe of storage nittliu or ittwcrage mediurn format. lin
order to minimize relletid on, Multiple cot rieNi of similar itetms, such t-; taple uii% nimi ~agneise
dliscs, and mnagnCeic drums, have been excluded. Thtus, this report emnphaiize% the different
ty'pes of equipmecnt avatilable rather thtan the varietio. within each type.I

This compendlium has been comnpiledl prinwaril front infotniatiots nbtained by formoal
request from commercial orgamniimtions. It has been supplemecnted lby doemuinemmmamion
available within the Information Processing Branch at RAIX .. Hotwever. becatse of #i
lack of cooperation from many coommercial organizationss, this collection of information
if not ats complete its possible or as desired.

PUBLICATION REVIEW

TIhis report has been reviewed anfd ix approved.
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IN TIRO0D UCTI10N

Probably the most commaon and most5 elementary tial acces% storage systems that are suerior ito certain
form of a storage and retrieval systemi is the standard random access systenl5 in a specific operatiin:.di
file drawer. When this provcs (aohe inadequate, thu - nvironmenrC.
next rcsort may be a card-indexing' techniqjue-simnilar- 11 -~-hrefora,- although rectnt -developments a~rt in
to the library Card Catalog. If this technique still miany instances, considercd adva.nces in the state of
leaves much to iic desi-red, thens several- avenues of the art and -pronse-faser accc-s time and greater-~
approach Are available. 'Iheic include thc use (if storage density, just what is required is still deter-
mnicrofilm, manual files, and different forms of mined byF sy$tems anal11ysiS andi Past eXperiece.CC 'Illc
storuge using mechanical,, electro-mechanical and selection of appropriate equipment clsar.1 tristics is
electronic contr i vances. now complicatcd by the multitude of equipments

However, through all these levels of sophisticai. available. It is hoped that, in this respet:-.i this report
tion, one limportant factor is prcewnt.-that the rela- will be of help.
tionsitip between the elements of a storage and The items in this compendium have been described
retrieval system~ and how the), are applied is still according to fin establisrlA fornsat-which-w" s@ctued -

determined from past experience andi trial-and tror. so thatimost of the pertlinnt data on eachcequipment
- -~ -- -__________ _______ Th'situdon pcvalhecausc~of a lack of' 1i general oir technitite is prnvidelin ~s~a~fri~iksi

tAliul) Of [infurniation un sturagec And rctricval. As ai in omitline forin for each entryis th-n lmsl~
rasult,-each system has to be evaluatcd on its pser.
formance in the application -far which it was spe. *Namie of equipmsent
cifically desigtse k1his situation has encouraged the 4 Status
development of equipments Vor each -particlan -type- -

of applicatio!n 2nd hats, therefore, provided the osmamy # MithtaitSp nsorsit~~tlp (If nonc, ..c dc- .lnperO
----- device miod techniques avatilable today,. - Agency --- --- __-----h

As the" state of the art in thisaremi-las progressed, * '-

-tile tendency has been to attain, greater accesispeed *Conltralct Number
for large-capacity files through various degrees ,of 0 Contractors
random access, the condition in which the storage
locatlion Is approached directly without -first refering-- 0 Date available anti/or delivery thilt
to other locations. In contrast, sequential storage, 0 Cost
approaching a storage location after proceeding frjvm
another location, is generally considered slower and The subhject conctent of thik compendium includles
is used predominantly in less act-ve files. I Iowever, by storage Mie%, And equipnscats ,uid techniques that
using variovs comibina tions of indexing, coding, file utilile one or miore of the following storage methods
organization, storage inedia antI storage fornmts,' the
capability And operating charactcristics (if a S)5(te1 0 Cheicala
employing iatidomn *mskeis or sfequential sitorage can hie 0 Mage
varied extenmsively. Since each form of stor~uge is ivail-
able in various equoinpiti~t confmigouratios mmix. r equip. a Photogramphic
ment charact crist cs. not tfie storage conccpm, becom1e 9Sr face Deformoatimon
crit ical when cotnsidering capability. 'this is illutmrated
by the fact that it is posilile to seleut several %eqoen. a Surtas el'rforamion.



SECTION I

CHEMICAL STORAGE

PHOTOCHROMIC MICRO-IMAGES visible portions of tile spectrulo, da-iy exhihit
reversible spect ral abopineffect.Inuigts

-Siaius-Successful feasibility model efet hs igesocal b mae o rtin usn-imng h

0'1)clrlnpcr-11ic National Casih Rlegiter C01smpaal) sional jiitternts or imagc% which are olticilly tralnv

Dat#e Ar al tabl - No t ;avalable ferred o theri %rllfakc* %NCR photochrooir cot o01ig,

CasI.-Not avail able call lie r-oatd oil tile saint; typ of subsirracs as
photographic emul sions and can exhibit ex.0vc Iciii

resoluLtion capabil ities. Alm)AA bth pstic- lngm -
Description of Equipment anvd dirccc-posirive trinnslers are possible. Thesc

The NCR photochromic s icro-ininage process pro- gaCcmltl ri~rc a- o sma
vides the capability of high-,density document storage aiitt exhlibit ill[-mt ;. ".1. i~li resoli hoion. When ev.

by utilizing both micr(4sinsi and photochromic rie oe..0eia e isrmedit]-vsillihn

rials. The advantage of this tuchrsiquo 'is that image deeomn_ rcesturd
reduictions on photochromic malterials are urnsible F pa~wt hrchni aeil
and, therefore, convertible before final recording oi %%herie [lie in lividtril rnriltriitles ire -witcheed from

microfilm. Using this miethod, lincari reductions of eithier the colored or th cLolorlesastate of radiattiqtiby
200:1 ire feasible for an operational situation han- light of the proper wavelength, All of (he NCR'-oat-

--- somu il-- -~ os flow in use switchs to tile i~olorcd state when nilar-

A liL-iiacsyln oldicue h o~ultrai~olt T ght is uie J d. _A clolorless %time is achieved -
A iic~-iiiausyiei wul inlud (ie olowing by using vither heCat or visible light.

e~eltients. lie life of photoichruniic imsages is dependent

"* PCMI Camera/Recorder-This device will re~ducv- opon the ambienit teinperaf~ture of fihe coating. At
nsicro-iniage from 35min)mssuicrofilm onto photo. room tempelirature. inmage life is only it few hours but1,
chromnic film, ats thle temperatul;r ik lowered, life t.In liec xtended ttý

"* Off-line refrigerated rile - PCNII master plates mnh n se cms
will be stored in this file Until rcLIsmared f~i li- ecause the 50emi1-permanment viiratmeristk( (f pho

dating. tobeii iaes presentj their tný for Archival
.Storige, NCH hais devised ia systemn wh'ich includles the

"* Contact printer -Thiiis unit will produce min r - t ransfcr (if phtl)0.i romoit: miciro- in ,i gc to i high -
imlage cards from the niicto-imatge nmaster film~ resolution photographic film for ist~iage. In iising
prepared by thle l'CMIl Caniicra/Reiorder. this 1.0ncept, NCR hai, ir-ken ads% mnarfl, of [lie rC!ohl-

"* NI icro-imiage %iew.er -- Fo Niwtgmcr:iig i ;-.rs ]hh ano1 islnomdi ate i'iecl~~t t

cards, tile phiutcuironnics m11d hIm toiollintd ths mill (li te

" lllrdC01). ~rilil 101'111rd 111% 1fili 101Of licrinn ew ' % o~ f the si Iver ha lide viouin si i.
* I ard opyIsriwin Fo har ~is injilt~itof rCr-1.111 i/ion (i0f tile N ( It P( M I proci:ss r cilurr%

enlarged zoicro-iniagczs. thait the origimal doitoimcit be tirt trai r furcd to high.

"* Tslcro-imiage Lard file For %tor~igt. of micio- iltitivl ul tloeinnliI mii. niilimi. Ili ipti-I 'Iflitcrcd,

iiiiage cards. 11i:1117trras iuilvt radiationi is th-en directed thrinogh tile

tranlliarew il itLro~jlill .%il into tile mIlt [I-inidligC

OeaigCharacteristics oiptit% vehe-itre it i% fitot owd oil a lihiottirntlni pla~te.
Operating ~~~T~l~l illillO A1 ~loillt111r(- illiaoe oiltil le li11t1.ur

The NCR phl~iin rolllic niiiated0%ril ~ i o(101 f a (ulliniq sdi thtt tip to t2625 ltiuo-iniagWs iiul~l lit-

liloleciullr dispersion of light 5thiTO Cin tes. WhwioV N,~o- V, 11 'i nothoduntlilin jutite This p'late
r-jIMSed oi rmolimlil ect-Cgy iii the iskible 01 ule,.- wi'li ell thenh tl~ed for ~hiriitog dtuiplirnir 11111 ro-



image cards on pliotographiL film fAn disCfinaitimn f.i(mimile in the form of either microilmn or i,'ro.
at a reduction ratio of 200:1. Four hundred of these image and high-densiiv Ncorage. Since this •.stem's
3" x 5" cards could contain a file of one million characteristic• are comrpatihle with numerou, micro.
documents. filming tmchniques and equipment, it ii adaptable for

This NCR PCMNI .smtem h;is been dcigned fior u,, with %,irioo• input and out put melia configuria
applications requiring the original document or it, (ioins.

/-

i3



SECTION 11

MAGNETIC STORAGE

Because of its desirahle char~acteristics, tatagnetit. h pe%. I n one, hdiscs are renoabsahe and can hu replac,i,k
storage! has becen utilized extensively in informnation as reels, of tape onl , tape unit. '[heother form utitiics%

handling. Moust appeal ing ire its cr.asihi Ii y and free- nia.ignetic strips oIt cards which are containedt in
(1011 from processing, alla wi og inst ant use uf i nfot. renios-ahte nagama/i Iies.
mitlion after recording. Such chairicte rit ic hasc 'A .onsitdeii og perating spectd%, tmagn iti torr-
encouraged the development oaf iany formis of andi nagi tc tit fian %itb h .tess litte% in tile tatder of
mnagnet i storage for vartious applications. IThe for u~s ruicrosecoiads are nuach faistcr than d to ta or di sa5.
consideredl here are: 'III% currclnt disc file% hbase .ac.css timles of loo-Atll

*Magnietic Catrd omilItisecond.% while maginetic drunas %my1 front 'i 00
milliiseconds. Ma ;gnet ic catrd or st rPis 1:1 slo ill time

*Magnetic D~ruma imilliseconid regiona with an aierage aocess tinic of
about 250 mnillisecondm.

*Magnetic Disc Because of the cost per bit, magnetic corvi and
timgnetiv fil, tire not currently practic~al fore mass

* NIignele apest ar~ige 1aplir.1tionN Cn(phm eqeimlY. e'quipnment em,

The most common formn of matgnetic storage is playing these forims (If storage will nut bie included In~
magttetic tape. It is relied upon by the comnputer thts section.

-idsr o bl stag-nden _with Im rent
(levelnpmeivits, is still tile miost economical forrth of
ernsibie storage aivAilable, Its use has been challenged A. Magnetic Card Storage
tin various applic~tions because of thle developineam of
faster randomn access type devices, such its muagtaetic Information st.oraill and rettievait resuifcrcents.
discs and drums, Hlowever, tite to the increased cost cannot in mo1st cases be defined to thle extent chat

* of these, tape storage is still extensively uised. A exact equipiment characteiristics cmi In specified. As ;A
comimon practice is to use capev torage in eutambinatmion conseqjuemce, nainufaccurers timitally try to include
with ionic forma ,,(f raindoil access device, inl this ai muchi flexibility as possible its iheir Cequipmient
mnanner, at coimproamise is reached bmetweeni access designs. Requireme~nts for olss storage i'tiphasiiie
Speed anad Cost. Fi1let; of uip to 100 million c 'haracters ciijapdty .1ntal, in iljni cv caes, crasihi'lity. Initially, inag-

* cats1 be stordl aoil discs and .an ii'lrger filies tin mnagniet it etic tape %%.Is tile on[% slsorage n1c;idilli tha~t coutld
tapse. Ill this conaclml, the more act ive portiotis ttf thle eConta11itiic ) II)-ros ide these stttr.agc chiracteristics.
file data ate recorded oti the magnetic dliscs while time I htweser, iclagnetic tapve w~aN dependleni upson thle roll
less frequetit l% used data is Ipltred ola tma gi i c tatlie. sitorage itotic 'pt 55 111(1 prosved tol be irietfecr is in

'lime use of large mtagn etic drumls. ani.glaiei [a.tape tattdtliiig Itarge tdle% ua 1less Nvialtivtiat a.c% es r cona-
strips, -and inagalet ic Ili-sc% foar rataduni late!1 s wasLi Nidevrattc1ma1 bli tag w.1% sellalola~ed. ( A am sequent Is. it
introducedt as earls as 1,9 )55. I Ioists r, there i55're bceAM 1aaa 7s dith- ta~t t otagne i( a tie sitorage' lItkeut
linmititilln% o(ii reachaing ai itleal %stelln ditle [to sjmcud, sc's ral dmlttacstaistiLs dvsirable ftilte timas storige.
caplmit', and co't. Also, tirge d-1 Ill Or tliessst'%lelsas I~ai ' ta rnrd statrapc. iii o((alit ia t, toll sttaragc, i%
beolic-tm tissieldy whent a uatasiterahlc nuilicbi (If iaplit.ir th n toper~amtisi 55-iIa require' comtlaiderabhl
unit%1 are requairted oalatine, fleiesil its ina file targallilatiltla (11( inlfolrmationl

Stilth tatifi istis ha~ts tccaitrageat l~t' (le~tlllaaaett tia.1llipulaltioaa. Ila re toglit imi (If these tla~rtSteristles.
tif cartrtidtge units sshtauh attetlltal tat cltlibtlletit le .tttelaipts tat11 live 1(1110t a tod 1' I rlltima: tlac slwarigt

triuatdiaa tCCes capabilities of Ililgtaetic discs tatd [he .tsas~ G'stf 11ttta tAigato tape Will 1 Judluit reCtards.

pr~altcatill untliamited sior~ige ctpitcity oaf (nigalet It The tt"11t5 (of mtaese eff~us I as. ba e Ienl tilt jart:esta a(g-

ca1pe. til(illl tes d (-Cs 1a1%e aippetreat il lit)a tarlt lar td 1a.1lidtilag d it~cs s.

4



CRAM rod%. and two gat ing rods. 'Noithle% at the top edge tit

Statux-AvajlIahle fihe cardi hase tabs. protruding on' either the left or
% eafcŽ-Ih ainl(stRgse right side that permnit the card tot he hield or released

Vevlojvr-- Fe Ntioal ashRegste Coillany by the selection rods, Ther tabs indicate hin~try ones or
Deiirery I it.ive--3 to 6 fjtiiithi. 7eois and reprewist the edg: koiling thut gives CRANI

it, .Mi.,dion, filng feiatore When a card is seliected. till
Description of Equipment oither cards are supported bry at leAst onIe oIf these tOhl.

Caird Ratndomn Accer'. Niletoor (CR AN) is I nw.g. '[uis mlethod ik sufficirnt to control selection oif 2i -

Oct it- cactd handling device in whic k Lto dced inf(crrml cards. ;.tti ng rods %upport the citrds at thle edges .in
tiont is recoirdedol tI aoos~l itirli, ..'.tde.coat~ M I (r 111111 [thc Ise oif an .idditjitill co.1d representing
Card, 14" long 11Y 31/-,' wide. Fach Lard his I set of Isinars len,.
hi oars coded 110tchU at one Cod ito)' prilit attioittt.t t li s iard hansdling lrimcedtirr retlipires tat tlite
randottt selectiont of liny Otne if the 256 cirdl' con. (anrd litel )e.trattcd md free ito ftl wsh ile the, riia.r:inti

tained in a tnagazine. Da)ta is reii~crde ont these c~trol is iii lilit. Secp.tcat iiit if thle ktils is A1uii11IMIp 1he1%
in 7 tracks of H hit clii iiii caich. Blocks ii letngths iif a rcl at iselyV low .-Ntlici tN %t cuin i if air inwt iifti f~rotil
up to 3100 characters may3 hie written on each of thle ,shose. '[hei tir strearn i'. li.ts%sei ilioug., a no-ukt coiiii
7 tracks, Trhis isrrangenitent allows tip to 21, 700 diatr- taining 256 sep-ir.Itoiir tanl then into fthe Lttd S. Ill
ricters to-be recorded in -a single CRAMI card-,Since general, a Ntarle of 0eqoilibrioto) ex'ist so that 0.101 casrd
theeu are 216 Car1ds Ill A !llvigfl7n", the total capacity is uinder it sepatator; Thiis niethod reailvi in the toeds
of cadi CRAME u011(1. ",W5.7n ilr1 linu~rrieti rhar. dronppng slightly faster that,11that-whidh,.~l Lit diiuc
secters. When required, it CRAM maga-einc can be to gravity alone.
interchanged with ofl-line magazines ill 30 seconds. ' For chan~ing mntgazities.ia cartridge ii aittached to

A ACRAINý systeto cart consist utf tip tom 16 CRAM the niagacinJe so that the cardsN hanmg bnsidc it. With
oinits died to -a C-3-1-5cornpocer. Us-ing this cninfigurit- - tk-alt- j-tr oift, tile carsis arec ernilpresscd; first, by
tion, more than 88 milliotn alphatittittici dwrach~tctrr hand, andtl mum further, hv it sfrinA in fihecactridge.
canl be avtiiioble at -I naxintinit access timc uif 200 Tno cartridge is then slid to the right Atiang the guitde
Milliseconds. In atddition, the nutmber of air-linte bair limti the c-ards arc off the rods aiud r(ji cartridge
tdocks per CRAMI unit is unlimiritcd, pravidling the is removed fromt the guide bar, 'I'ltik Witt~lkllt 0ljiCtAl
potentiatl for hatndling it Lonsitlcrmhly larger file of tion takes aipproxitmately 30 setonds.
inforwattion. Dluring operation, it CRAM system is CRAMA hii3 many of the operatingchrtritc
capable at transferring tlatit at the rate of too,oo Otf magnetic tape file, with the added flexiblilit) prro.
alphanumeric cha~ractiers pecr second. vided by the unit record featuire of tlseCHANI Lard.

I isv of CRAM should he considered its .spplicatiots
Operating Characteristics that requoire large file%, frequenit updating, rapid

A card is accessed for read or write operttionl by accessibilit, atnd aI lare dmaw t raittsr rate
first itl easingit frontt its posit iott in the card I naga-i ott
and allowing it to he pltled ott to a rotatitng droiti. A
%acouto holds thecatrd firm~ly a'.i it ,tccleratd it) thie MAGNACARD INFORMATION STORAGE
siuttice drstts speed oif *itttt indies per Weciiid. As the, AND RETRIEVAL SYSTEM

tard reaches (tic s%%Fite: joid retd heads, the, legioin if SIMut, As-ti Iable * 'Ii-tie- %hil
tie card passing the heicds leave% tlie dii tni and is held
closely (to tlehealcid h, ki s cuutin surou ndintilg the hiia Vliii(s/(Ise romeov BIrainrch I.S. Air Force
beads. Once oct ,h port io n oflt- theu iid 11,.1 Ii., nd the A-'gent v Rotor Ai.rDxopen(etr
heads, it is hrnoight hick- into coiH:10. is itt1 the dIrmiii. t) Nirhri ee I Mtin u
tHie Lard roas- then he iot-ned tic the dicii.gaiineori t ntr tirrA:(

no- be rccirculaitei in ilii' ii roi fir additional rti-i "rla br -- thle M.Igmi.r. i ( oltpatit\

"IftlO opel-.ltloos. Doltc1i n - I Ki Ilo iitit 1t,

lhe rcle!.tse and '.ii'.pcmtiiii if ( -RANI i(irds inlli Ow -itttl- ti -otK
iotlga/iii ice .ctoiiopli'.hed I.% t'.otg eight sudt',lionl khupeiiliitg i'.I t in iifirtni



Description of Equipment
Aligiiiiciirt is it general purpose, electroimc irifor- FEED STAC'K STATION A D VACUUM DRSUM

inat? io-poriiecssing isystcma, Able to stoire, search, And1( R %DHA'' /
Uipdate large niasies of information it verY highREDHA

I*lVkis. 11l,-l~i,.dlS u~icl f~ileii stoag nwtlhd HOLD STATION

vides rapid andi auitomatic access to inagnerically IWcoded information, 1hlik concept ustilizes stiall ma WR17F EADWRT hA

netck cards its the basic medium of storage. The cards - i
ire manipuila htedI withini [lie I 5 teCIU it Ii igli sper- illu L ~lt
it) ~jo cards per second- fill ti pical sorting, mncerginrg. READ HEAD

and file processing operations. '111 Nlagiiatad S3 '. f
tenti Ilnifi51% of tile fnIiI owl hg: TRANSFER STATIONS

aI. Conitrol tUniit---eceis-es and interprets signalsL
frontm the D~ata Irocessor, fransislijt% appropriate MAGNACARO RA-300
signals to the Card T'ranspiort Udcic, receivesN the RAPID ACCESS FliE

information signals from the Card TIransport Unit,
ndrelays them back to the iDat Processor. Card Transport Unit and Files

It. Card I raompurt Unit - Manipulates flth: i isg 6m no tinilphanornerir chmirterers in nno~osot
neutc cards,4)y reading, W11.118itinstking, holding, an mgnicdars
feeding Ili. ctions. It is composed of four vacuum odilticcads

drumis and five feed-stack stadonos with transfer dt. V~ertical Fi le- -ionains in) magaienes i1 a

Valves. ver_____ ct ical arraty operating siirnlar 10 Ani des- tot. Vic

C.- ~ RapidAccess File Cnninoinlfl00m11i7711!Vin ara moe a I ordwslpiga

ma~lgazines of imnagrietic cards tofeed stal 0ills a nd to
pot magazeines away front stack srimiuns. File capaciry ; Operating Characteristics and Capability

Inputs it this system ca he front the Magnacard
reading stations on thie Card Transport intl At tile

I ~rate oif 54[X) cards per nsinine, front .1 ligh-spruel taIpe

F ~i N. reder, or froint tahttliting cairds Antd niagnetic tape.ý
Aj A~liet inpuLt infiirmAtion isrectrdedion tile I" x i

toa :-u..,rd w. .ha N ~scru,toial 3N the vaulie wuag.
net ic qtia Iik As S 11a110t, (A tpe. lIct. rdring And( rea~d
ing are accomnplishedl ssithioit cintat/t. therein- (i'l-

iribit.ing ito the long life of the magnertic u-ardi. I sing

A recoriding deiisitN of 11( lit) 1it (ie it'll iii), cll'iMAA
netic card ha% A1 torfil cpallaitv of i56 alphantiuineri

liiracters, plus .I thIree iiia ractc, clc Numksoii.
'Ilir svnici conCepts tOut Arc ewIlllo cc if) thle

Ml gnaislite %%%iieni A1re used tI, store And lindie Iclie
nIagnctIC Lards. 'I lie Moigo.ieard tile i ontams WtO

niiigaz.ines of ;00(0 cilils e.Lii. ( )fii tramlportLin111 tan1

h~niidv tss ik uh file,, prsdiiig the s.%%tnin tsitli I
"Jtir.ige d.picily if Il.. Ilit%. Imsing %.ii liwnl iiriuill

M,,gnnrcd RA-300. Sl.iawng C.rd ?ranpowi Uni sh iI 'Ci 1 err i .S t I ie e r illi
.. d V.,ricol File wihravA lcrO fý0iilprcfd lt



J..

Magnecard System

franlsport ullit can sea&rch ioilgnutic ciards att the rate Output from thle hiagnticard %ystcri call he ill thel
Of 90 cairds per second and achieve syarein retrieval formt of punched cards, punchedi Valtir (ape, high.
racca, that vary from 10 milliscconds to 30 seconds speed printout or a tuAgnetit. tape reciordinS. 'These
depending onl rile orgafli7.ilion mnd tile incthot i f rttitjuts nre sinititar to thnme of no%, FDLP %yitetl utiing
hatching inquiries, magnetic tape ai rihe hKvde storage mediii. Iloweser.

The handling tcch.ý;ptc Ft or the imilgnetic cards MNagnacard combine-, manyi of thle .4dyanriges (if
provides the speed vind protection to the magnetic magnetic recording with those of unit rectrds, pro.-
cards required fof reliable operation of the Nlagnei. siding substaoniAl facedoin in Iihe sclettion of tile
card system. T1he hasic unit in this handling technique sirranrgement and indexing.
is the Card Tlransport I J nit consisting of four vacuuma
drotosisIe feed-st(ick staltions. ftiir transfer 4tatioins, M N O AD SS
two hold stat ons, two read heid s, .ind twsso wri te
heads. 'Mc nuigtict ic drumis arc7 thle ftundiamental SIIItu - Asail~ihi e o Cdi.%the sii
tocans oif transporting imignce ic tards. I wo conlfl . Dtitu 14r Mtonro e Cakl l'Iting NMtt11 hio .
ILious Slots itn the peeipherN Of rchld draLin t.0116oII lfi11iwc ,t19ttot)h
exhaust air. A inaigotu (ard broughtt close to) the

(o~ .,t 6K to V'IK
dminil is slickedt into its surface andi carriedl atround ,
C:ards ate transffecred from on rociltv to another
through tile use of pnekltintic Nahcs antd fromi,/or to Description of Equipment
the dre los Ii) the fectkml I s d talion'i. -I hie feed. stit k the NItitteo (.did SN till 1tscs outgrtct it (.tdr of I

station% coinne t the drum mtit with the storage file%. stindird thbuilting size for stotring fCLciidCd infriaitti
therchy compleititng the cltinnel for info~rmation flowA. tion. Magnetic cairds ws ith the caipaict) for mtoo or I Sot)
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digits ire handled. by it card unit which can ranIlsfer data on mnagnetic cards ar a location specitied by the

daita fromn thc cards to a computer or eject and enter Comiputer. When inuerrogated by the C.omputer, the
at new card for reading. Thec card unit can operate data is -ransmitited froin the tinas mienjory to (hie
with automnatic external feeding, or the card can Computier onc wvord at a timec. lFach data word is

mianually be inierted or remnoved train the input and stored on the card as pasrt of a block of 8?Th wordls.
Output stations. Utilizing inagnetik recordjing, the sys. Every block of 8-75 wordis on'a 'Laird loi rindonlk
temt has several of (lie samne chsaracteristics and appli. acce~ssed. The data block length is arbitrary and miay
cations of a magnetic 1:1W system,. contain a inininins of one word or a ml~xinimum of

A Monroe Card Systemn consists of a Monrohut X 1 875 words. Access to word% in a block is ierial, lFvvrv
Comnputer. at Monro Processing Card 1 nit and ithe card and Win~k wit sin the amou rniti osa h ranod'mh

Atoiirpe Magnetic Cards. accessed. Flice card% arc uintained in ioagalairtet. %%ti. 1

t11,11 le rcilons d '11oi leiplacrd v. ith othecr tnlag.1izites

Operating Characteristics The magaz3inecWnt-lining thie caurds and tIlie rorechlso isir
For pertio, mgneic ard ar jt~sctcdiiithe for selecting card% and recording or reading th'vni.

intput hopiper of the card] unit. Froint the input hopper *ln ihdencsas oi ,cir n oe
cards are read or recorrdings rnade by mohvilig the card stipilies, alre contained init -single unitized structure.
forwared underneasth the read/write heads. '1he correct Card Characteristics
location for pos.1tionlng Is deterotinect by the use of
sector holes which are oin lthe cird. When retiding ". Card SiAL In"t

writing is comipleted, tile card is removed, placed. in hncl 2
the output bin, aid the next card fromi the input bin lnes12

placed uinder the read/write heads, Bits/Clsaitiels H"5t0
-~ _______________ -~-- Operation of the ard unit is controlled by a coin- rigDcst---3--hshc

pitter whsich, in thin msi'seni. can receive input from
typewriter, punched (ape, eelge-punched cards, 80-. Card Capacity 1, 120p00
cttluiiii cards, teletypewriter, rind numneric key board. Card Material Mtagnetic 'isidt; iLiadii My lat1

-With this systeni configuration, storage anst retrieval
rates ore 20 characters pek'second for the comnptier Oprtn Ch aceiis
and 34 characters per secotndt between the coniplpter Oea~~ hrceitc
andi the card punching unit. Storage Capacity and Dvn~i"siI) huil~ RA(:E File

consists of oxide coated Mylar card.% 41/1" x 1*6"' and
256 rof these cards ire pjijced its a miagazine stoire. The

RANDOM ACCESS 2";6 cards irs each nrrgaciiie store is mnuch data as 2
MASS MEMORY SYSTEM rcels tof tulagnctic t~ipe ,,0 thu a tll.il of 6.1 Igaie

Slattis--R&1) ~~are eclui alenlt inl caps.tbil i y to 60t tape s~tns

lt velop~er.-H.adio Crsrporsition of Amierica pciy6flWrd lno.vl ii

Mi~litary Slwasors hip--
(iovertir ilen lHrinchi- - VS. Navy Ii lock Atltit

rAgersc)--Miii~tir.I Systemr U SN /llo`wiips id2,41 Iit4(tt
Contract Noniser- Noluse 8,),!oMga1(H6,011,2pvl

lDelir-ry lit,, - -. tr unit due Sept cnirre r I91)6.1tic86,1 tt 1, fttt

cost ---Not ,determinedo~ . Slsicifi c prof is al s "vill bc 6M.gcn i 14d(,titSI(,t6ttl

ittitl ton reqluest.

Indesxing Coding
Description of Equiprment Wordl Fwnirrats l-ort iniill'.reri I ss ni i ,rtomi t' 1rc

[lhe NIii% as Ieniirty Sst Cli (M 1 uS) .llptt (1.ir.1 ti~iliicd iln the owe~s hr tsirrction \V,,rdi. First
fruits tile ( otisputit (rI;,e word It jitort arnd stoics tie Datar \\ud, irmr itild S1tr111\\V ml, ailld Sr.1. r~i



Of these, the fields of the Instruction WXord (NX) with less storage ~almocty, was used in the IBM 305
first data word and the Error and Status Word (F.SW) RANIAC. systems. lIn this unit, a stack of 2S or 50
sire in multiples oif three bits, so that ecah number, discs is montessid onl a single auces arm. For ma~ding
operation and addres canl he designated in octal or writing, tile arni moses vertically to thic *tplris
form. priar it aad horim-all ;-.-... . . . .e diuS

Instruction Word Forroso-ilse lIsstructitin Word 'sore advanced cir second gepersittion .esquiptivitit n
(OW) Contains 3 bit% fi r the instsruct ion ''r opera tion representedl b1 the Blr~ant am00 anid the 1111st 1301.
code, IN hits for thle address, 6 bits for block coinnt. Pre maloir im~provememr- in this file-typle mce their
and 1) spare bits. preduleessors is that ai group oft ,t~cccsarrrv'. one for

1lie 18-hit address cronisist, of three (,-hii fields each disc, is UsedI. All of hulirs A rio' 1risc is Lun11%0n.
designating imagaizine, card and( blocak. 'there ar e 32 with mecha~nical srmotion limsited it) the planse paralleli
blocks pier card, 32 cards pur msagazLine and 32 mrag- o the d i%, sorfac.sc I 'sc if multi ple heiath It,%is red's:i'd
azoics so thIe msost significant bit of echd field (bits% head piositfioninisg t im hNi by. faictor of four it) %i\.
It d I ;i(17) are ignor ed. llise cosob- like' aLcess mecrhan ismi has chanmged (tin

thec first diAta word of echd bulock (psntaim Eiste file iirgani7a fils conrcepts. S ince all read ;kill write
Flumlber of words within the block, *fllser is at max7. heads move iii unison. tile samc track poitnifistsis
mnum of 875 words per block so tile word conuit will loeated ois each disc simuruhtancousiy, *liscrefore, sll

lie fromt 000f1) tor MI _~i A* muiri rount of nom of utaw sit thiq pnuiition on each disc cain hie accessedl with. -

tIOUrI Asill reCord 0Iri t iii fis ~ (Iitri i word wssm s' ithi the sri foirthr hvml i ci reisosit inning. I'nnsepentiv, opiti. -

designated block. n11iuti orgainizatnion of a uscr's files can rs elmli~t i
SData words 2 th~ouigh 875 are nor decoded or used considerable amiount oif access timie by allowing

-- ~ . ~by thie MMNS sol (icit, formatm is .it tile discrediuii of tlie pirocessing oft smituentially imrraiiged recirdes-

aret mddscsscd b) dkSidisig caicl uaA iikt':scjicritv
Data Transfer Rate nimitilsered secors. Ill Imost ciases, catch sector hlas a
Z5,uoro 36)-his ...si ý!per5O Usuaeu five'dItal erapuiity. For addressing, tracks tire nuns-

bered sequentially. withs [the (list and disc unit alsot
Retrieval Rate basing idenrtifyinig nunshee, A coosplete address thens

Access rime.. wounlid consist nsf numiesm designiating it vector, trAck.
disc aind disc unit. 'fllcst: addresses are frequsently tern,

1. Access tso a ciata block NMiminloisi 185 orsec. toig to he placed dlirectly intio the computer insirut.-
ol ainy single card (io Miaximunsil 28t0 iissec. (ions. In ibis case, they'ire pliceud in core nicniory
aisy' if 32 rislsgazincFi'4 withb their locadtotss crn ta ewd ifs the cotmputer

2. Access to tiny data Mamxiimumi: 60t iissc, inirstriitrti.

block ion a card at R~tal Recenst disc tiles, al though prs 'miing Iimprro-rd
Stationi perfom ani~ice, have breen pilaguedl b% livad pjsitiimsiisg

problnios andI damaigedf ssrfas e dsm: (11 iseAd LOMAii.ii
I is com~battitng Ithese psrobleimss, disc tiransifarloins

B. Magnetic Disc Storage haisc maide se sif iii ci.' !~msg lieisi rimis:p1 ini5 Mi~i
tire head floa sts oi aL~ive r if tit genermied lIt thc

sMagmsetit. diNc sinius ireaus slible ini twos hmis is ores, ri~tirsftn is i lsis incti- 31sli

oiftnct referred (ii as firs msid seconrd gen [ic S ,o re rao til theaIe~d wleun thle di sk or'diriumi f',s s beloiw
tlc\itc,. Variuiu ossude, uif echsd tsype hais- brecn de'- av~fe vo n c
\Clsoped aind ire cuirrently in ii se. lii wcer, c ic. Some~c ( uii l [[iii (lisi. ~t 5i c the f: i is ilig:
maignci ic discs are csin ide'rcsl ri ibe guiscra I pssrpows
sti rige devsices, detailed stescripi ions of dime rsrdc Is 1 tr .' Ui G.E.~tl M IA D imi Sriirigv I 'is( it Lrcs sep

wilt niot he inrcludied in tlire folloswinig: arairtv % issitimiuesl as i ss ariss %siits eights rcaii %\-tile
Alr HIM I 1405 l)isc Stsrrgn' I :nit is tii examplesi osf isrrsls fu oi s:f the~ i6 sltma slisu. I lowescrr, sirii wier

a fIrsi genseratiuui rmssirirr rrrnss stoisge sidie s-tic A ith, if [lie 16 icress ainns tas ir hrcps~isitisent it a (title.
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2. 'lhc Burroughs D isc File Sistcni whlit If [lQ', a1 . lke ModelO~ (1-ip, Mi3 D ist uke.
head for each individual data track. All lateral he~id by Data Produicts CorpJoration, canl Accommofldate
movement ii eliminated with this approach and the from 46o1 to~ (20 million bits. Like tile Model des/f-

icces tnic s rducd to0-4 miliseond. Th cot 120 Dscilethis unit has separate so~sitioner% 1s
--of tuage i. -1on etirive even With thle Iarue number -.k tl dLua disc anti, in iddition, hils A dual acmesibilitv

(if read/writer heads used. frature that allows two comnputer.st ihe used. 'Ili
3. useAnnx MdelModel dpilf.5o35 is Available with onie or twot 32-disý:

1. 'Iie Anlex Mdel 0, still undergoing refine-
tinent, twsin~5 vt daiigceihlt ciritrialgc called disc kits. ikh

hiacli kit contains six d iss iisii srores ill to 3,1tt0t.it00 9. The I iliriscupe prolotyspc di sL6 Ic %sw il cm it cr
characters. By using seven hint rN clotches in sinout - (tN~lc-lopmust o !i;es '18 diol Aoleto di j s~idi s2%6

ta neous otiuration full a dIisc suirface (if two zumnc'itl t rack% (is. cit I'. .~rf.icL, Ani .t t C%%s lose 'f ioill i:
100 itracks ecad, this unit aci eves A coinsta.ni he.id seLonds i% ittlii ncd, miistg j 5s ugle 70151. %inigle f re-
posit inning time oif 75 psec. The track5 are accessedi by qIkiciSC operatioin ansd fi xed-p~ositiont flying bicads.
inl ;1kin Contatininsg two scvads. oitc for eacht /ole ott Comiicit ipplir Ilioks oif this 55-stcin ire coi'UIIeIttLked
the disc surface. in military cinniikitlan nil coist'rod opvrat ions.

4. 'Ilia Berknoulli D~isc, isiaInufactured by I.FE,
utilizes tile Berinoulli prinsciple to stahilize a d * Ma n tkD um Sorg
Iliviible isbagikeout disc. Ill thsiN Lomikisp, fii is puo tiud C a n tcD u trg

beiween the disc kkid lekkdJlato suds that if Ue h1 do. ut tt[t Illi trv c 1 l~[ iii ilm irS y wIth
dynamnic forces of air fill([ the dyisamic ;tull elaistic varying access speeds. Alhsoughs used As %torAge
forccs on the disc fire niaintaitsed in it stable eui~lihil) devices, thle)- Are considered to hie tif tile Fcter~il

- -___ - rnuns. The recording and reproducing he hads are purpose typeC atsd Are psreduominasntly LNIsd Ill coliittpicte
rgidll , v ounted in a fixed headplice and require ni, Systemsl. AS S-ucIiytuiagiiTuirmn- Ti -- u f-Pvn~s--

adj ustment duritsA operations. Ini use, the flexible intecrustii ini tis i epuk , aiid, tolii lutct ill), %%l 11i lt I

mlikgnetic disc is rotated close to the hettlplaw and discussed iii detail.
sepsaration is imainstained Autoimatically bet~wcn the Theli average miagnetic drum seUsC ri-aillI writ ic-lsc.i
headpliat and lite totaling disc. nilewe discs arc Avail- for each track. Access tion: is then the period required
able in sturtkge cap~ici ties ithat vary froits 12,500 to fkor the drtitts to rota te such that till. dcsi red thai a is
777,200 bits. belows tilse reasdinig bead. Two dlcuiit of this iype are

S. The Ariele moo0 ha. at storage capacity of 160 the lIBM 73211 arid the Univac I'l18150. Suds driums
oiaa~h gsanda taxiislloaccss ins ofI 2~ iil i. arc usually used for syst(ems prognsis111, segnients of
seconds. uspcriting programts or where at fist respslnse is
secods.required. rather than large storage ctipat if%

6. Th'le Anekox '18G0 is at larger disc file uniti having SouseC drum.115 Such a% fise UlitiAij R~utdes Drum,
a stor;age CkIlAcitY y (f up to 624 niiil cni hits. Thsis uinit use A ctiosnbl e access incctatimisn whitch reduces thle
is availaible withs as mnasy As 411 recordiing discs each number of readiswrite~ heatds rviquite.j. [7he U.iii' .i

with Ai capacity utf 13 mtilliont bit%. TPrick acoocsiitg is Fistrand llrunik like% A1 sinigle iiscdtaiiiin to actvss d~ii.i
-conttrolled by p otsitlo Adressing with poinics- kind ilt i wI) ciritiks lmatcittil i the %.111ie tAinitse. Ill tlsis littilt,
t'isle 110I M11-ntni rcXCUtvdI sislan't ld 1 ill pIkt A2 i ad miid ss I Ic heol% ire used for e.tthi (Insist F~ichi
al tel. 'fure Andesu -IxOi is rated i AS 10ifiig a11 isA-erage heaid serves 9(-itricks fulli, 1stii "ll iig 11116111111-111
Access tine of 69 inlti iccinds. 01unlison, 11.1, .i lulsitionilig t05W' (if S, iii~lhiisc ltlds

7. [ie I IINI I131 coulud hie mad Ic .i s li I ible -1 1 ls etl.rriuetttilii 61512Hi itr

milita rizedl versio hait tASrg tWvt dik Jri ses, will [II- to) lie ,iCccssd i1 11it.% giC [Iti5II1ilioi kit filf t (c tSS

taitting 54) mtillio~n hit,. Eachi disc trIns- ctttsimkt fuetlt.tha i %ik.

eleten li-inchdi laissetr Aiiiuinunis dliscs. Four tlisi

drihvs can hie conttrolIled hiw .1 un t uitrt 111 %%Ilti'i D. Magnetic Tape Storage
woutld l inrwiC 2ttt isillion hits fr ihi' [All Miiti[r%
D)isc SytvoCiiumo.Atog ngeittl) SL%( ~VliV. l
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comnputetr configurationn, ievcral sniaII-.%uIe. spiechfl- ators, (tic N Icoti 1110 rcesrewemy fArge state special

purpose devices have been developed that also-use purpose equipment primarily designed for the stoage

magnetic tapse storagc. In order to increase s~tai'cling and retrieval of dcuctsienus. A system installations

speed and ame-~ tinic, tese equipments werc dlesigtned wouldI hive a niediuim-to-largc scale comlpulter anti

for %Parrhliti. on index in formation. -Stored datai is considercable peripheral equipment.

osrganizedc such that a tninirituo of ut:sp reels and tape
searching is required. '1his approach atteosists to ptro.
vide an optium111 USe Of JvAilAble storage capacfic and DOCUMENT DATA
searching capacity. Furthermore, usc oif peripherail INDEXING SET AN /GS'O-26

~Uiltflt~tis ISI S~d O .1l~l~lflO!, "t h~III ~ statul-Souccessfu I featsibil tA mo1(del
electric tvpiewritt'r and pa per tatpe i pliot anod out put

L~iSIllly recliired. In producrion. mich 'devicri could 11d/ilar .)pl~~riil

cost less than 100K andl provid~c at flexible storage Gosertn~riewi Brands.1 U.S. Air horLC

capbilty.Incude it hi sct lo re he )ouosot Agency--- Rome Air De)velopmlent (.enlter

D)ata Indexing Set, AN/GSQ.3t1 and the ().I: Scurch Constract Numhcr A 1:30(60i2) 1MA3

Comuparatolr. Copurtrlari(t(.olpl]Lter ( Ct imrl( f1iI'

Ill coistnut to these index searchers usd comipar- (.051-140K for expvrinicnf'dl mtodel-

'R - -- _-----

F ___________________________________

Doocnmonl Dtant tncieing Sol An. 050-26
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BACK -

TAPE & &

* FLEXOWRITER CBNT -CABINF&T-- CABINET .

FRONT

AN 'asO58 tqulpinont inyout

Description of Equipment COMPUTER SET, ELECTRONIC
'rhis device is a specia purpose digitid cnimputcr to ORDER OF BATTLE AN/GSO-38

;,e;Ireh ioidex Leaug 111:S o" r Jext. A\ _100_foot reel 'of Su-=Su efdIpricvt"nc

Q1i4'.41101 oiaguetic t.lJle i.s tile hwwue~~ tmnditiii. It is
pvs~ible to store (in thle magnetic t )c documents Vieeloper-Acrontutronic Division o! Ilhilco

'I consisting~ of index teems and an abstract or clear rpatn
F_-- text .Using a pluglhoard to wire in logical rotation- AMilary SponnsorsJA/i-

hps a ng idcser hipwll sI E-s11111VIiOSble b1( Mto serCh W__ G rerraint rmhun hAj i t
the rile using as many as twenty tiescripturs at ont: Ag~lIL) -R1ioll; Aii De% LltII'tLII c:tcr
time. 'rhe logicasl relationships of equality, greater Contract Number- A 130(6021-2020

-da r es thn raed btha or equalp tole thnIo

othe si ar usd is atag 1-e mxi moal ocuent (AN/(,SQ. 31`), is .in expierimental mdlo nqi
lenth s 56,42-itwors.As deind ie11CMC digital s * stemi for searithing and retries ing informia

;acetsppe (ll:ilpltusing l1%eilseelIe ion whklih rnvt sa predetearnined set f requirements
codc,''i orutpuei int(lite frmiiof ducoioi acccvsimo fromi maign..-t, t) lIc rils 1C½. h %pedi tl, pu:rpoise, digit a

numer orth copltedocmet. siga 2.100. Lollipo Ir u% Mc AX 1(10:i vleoentt poler formin high.
fotreftaple. ir is possible to store approximaltely Speed colmparikowx and em Iluation at [tail t1.lotaitti

.00 ocotliri Is oin one t'lip. A( I. searchinog rate of riesrc,

1 0irihe% per Necoiod, it is possihle Ito %vtarh 'lie 1-11 interrogation. NNS1:cin tigisix 4 Itm . Al loalt
crir 40t-Iuoot reel of (.tile ii: 41j', inuituet . lnput s(.tion.r, tile logic vs Iloaor. .1i1d .1 ii.1giltie atint 11cm .

atnd output oni t[Ik rimnilc wete limiitedl to tell diM.r liiie 11t(jilifV %W61111 10111,1111S doI VIrUsi IN iIC%% it
iactera sIecond hcc usc a flumi-s. i (cr x%.x astxii ft r ill %%li. I permit% kmlumlit i ii% cu ,.~tr lte~ gcoeura it it I i
input output iperal ions. inte rroga ion (riteri.i .ind tile t.%pcxx rioer nutpiti lor

Jllis Special prseComputeI(r C.ould he Uxeti il tlie recortlilig f lettods wilxtractxj) xxhid i itsxthewe

.ovlibirary-tm-p funoction %%-here it i% desirable tit (rturi.i. 'I lie lnpic em ,tlumt.r e itg11igis tmoraige lto intl-I
%eathrci ii index termi it high speedt l11 %[.tgC~lt-ic oif triteria,t rconi-l NxlIi~m tif tilt

D esigni t f this comnputert- Ii Isept xx-ttrtl of %.ir ing tritri.t, miid the logic lo-t.i~ Intprt t1 the %,(Iomti.

leiglh putsN iIS(iWICLS%0 lies diiet(1 acessI0 tI the t1nexiiiiiit-iii.i 11 i jplm c ofjie uni po% idL-x .c1 11C.11ifr re t~hog

anid elimrinationi of ilugho-ird Nwiring witiri itimk dais Ii..lc ri is r ri ord, %%lihi th oc. (,, stir, Intw.
des icc I dclcir~ible piece if ttpermiiion.l 10ijirenmeor Ilires.btt irc to sitd ol i ruclk J1 trt.igniit it tp



which are SeArdIhEd At fullI tranispo c speeI fin tile nag- nakv it applicaici in intl's wi lng fiL, s cr~fcr

lietic ops~e unlit to documients or specific it eis. of iisforillAt innf.
Trhe CSQ-Am ssstern i erinits , search iand exanitin.m

Lion of thle mai~inltiiC (ile ]CIle. The fie conistlsi of a Operating Characteristics
seqUeFIc0 Of abstracts tbat are grouniped in daii block -- t-dl i hlbeieritsta
of 10)92 alphabcEic or inumeric'h:baracters. Tlhe logical................ bsdsier~iie h

ci...il" iiebe tup-daued or pWeiiaried bs a compuiter. A

isialnnr that thlis %I-Steol nayV he tiled %%ilb .cj' f ile, ~~~ iict-,ccciii pntCjk
of totuplex ori FO. is Ah.I) thie basic conicept of till: i Io ciportnpuII15 ll lc'iv, eending Sliortn,. (At' prepc
cotllpititet is flexible cnotijh ito permit dohy 01cC dilli- iiibr l is il ld q ie isn wiplewen Shoot%, t(.ile pre(5 t

cult evsaluaibonl onl ordered absirat s. T he unordered jt-;Icomletudit %%il leirel (.1o"itlp [hitr. .CN t

abstracts take thle formn of brief F tsct ii illsn oif I ec~h F ji isaeoo -t er e sn au
tdcil papers or rclport%. The seaurch criteria, to this agig.Sch prto eurs htn %r i
Lase, would be thle aippcira oce of cert ain k43 words in ianduae.in irdin be mandato requi hre,~ *it n piialin

thie descriptioti. itdeton sor dodiit t son liic in rdtin reixtu alo.in

T he design of thle logic eva luato r atlow% til ito to li deedn-ill ue l~~V

operastor to type till. inquiry criteria directl ot'(ott
- _____-- uinched paper wileO. 'The tape is then road into. the MAGNETO-OPTICS SYSTEM

m11mor0Y of thle lo~is sLuti SWccd in dEbt rnu~lof,%
of thle IogiiL ealuator, thfe diatlaJLcrS %%likli IL11LL5LLIt1 51,1n.W Rll) i[Libi
tilo logical eqtitat iot osf tile evilnt inno are the actualI AltilarU)- puwnwruesip
characters of thle logical eq~uatLion itself. No traissla. Goiniin Tra nch---tS. Nall

-- turnl of this logical equtation to olperational %tells Is ~ u~-ffc fNva eerl
required. T[his oibviates the ýnedor usng ac genera (XtstraToc'leNatýi~ixCnpn
purpose conyollter to execute if oii si 1t icit od t rAtsia. Di)el' m'-1 oth o esblt oe
ionia programi. TIbis further assutres thait a till tiiintim )1fhfr1Ttlt1 ioh o faiiiyIIXC

execuitiion Little is requiiired to esalutate tIllirc iolislex Description of Equipment
logicail elqatiiniss.

rviulnit 1sf tltagtttitci I coded dtata wlidi hIts )ý'rr
SEARCH COMPARATOR recorded at high detssiitks. A tait transport enijitoli.

51alrua si esusuful fea isihilit tiu uodel ing tIli% isech niqitie is cx prrted to) his-c thr n fliiwilug
funittiiotnal diaracterivi i's

Atfmuuuf i urer C-"-( ctral EleI ctric ( ri ijuiiýi

IDclii'cry 'lme---35 wseeks lcudtgIotii

(*,(t- 6i0K to MilK depending uopin equiipmientt 'Motlil NR/.
fet iC's 111r% UIII Oligcirat ii 'riis ' RCcontiiii 2110 bits Ilfileut iic II

Description of Equipment 0 t-misgituildii'll Dvlil'Iti ( Itil, hits (iite fitica

'Ihis cquiinipitcut is toisidlerril I smiall. %iiilng'-f.ijnt-
driveconipijilig (I'sie iiseI nw riii.iril oi stird i for *lcii tr iiiit isotl qit il
intletx itnformatitonl morde onic u intignlJtic 1.111r. A * Reich Tunstfer 1it' 2 x tIi Niso wtoomd

lccicrdiii. itensit ' of Yi hlits Inds 1 lroidels af Nioraigi & \\'rt It roister Itait I lit biv ic, mid
iLil),IlitN of t6,X0,(c)iiiiiili h r ,i i n- ci .singicle d re f
taple 2.1001 feet in Ictigib. I1 hi% (.11a- cal li III.icclit-c ill * ip

iilintltb'5. (h5itjiiii is .I si.in-dain vilet i, I.%pv'5 'rocr a \~ h
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itF(jitt[i il" -Il si riog 111ks 1,11 tr I rd it'.i t wN iiild Lie
1-TEEF-77capable of s-er, high speed reading of sto'red nulgnctkc

chta in file form of digical. analog or ict) recording.

VIDEO FILEu

Iriti rr) 1 Aim- 1Is it) 2.1 mrithnis

(:ost-3S mt il lion oar ut ,reles(c

Description of Equipment

slsiel WihuiieHC Video Reodoi[L1

niejitic eveoeso ietl-xinidir'% o

2I" froiive% of 0i'hlo tape which is scesred tit ivuLd ol

7200 feet lengths conltiining tip it) %,ito0 oetilmaeitim
f ironinc cotltains, in m.i(tio lit)t thle dointintici

linage, -, Contol rid ck, indexlittlue trick ind ;i n index
_____ _____ r,,lck-for-l~xt~rn.L mird -fo-r scinning _ _

111 the: high %peed ývi rrh wiim nih F ol it k00'' I %cc. Thie
c~tiitcity of these rnicks. is itnlitCd to .500 ChAnriecrs (if

index information.
flse principal Video Fie tniot iire-

C*i(ncit tsr-( Onnsrrs diK-umtett bilge% ito owtpoistt
Pfrictid Magneto-Optic topit Unit-Magnatape Moidel 100 Oleo sigolls c~y~lhc oif hicing %titted on magneriv

* lh~klCS.5 i .11) by the Video File Recorder.

1'es- inches i* dimute~r, NARTB huwith eire 1w ir ei~ie tns10u~rri
Icei-7 i ttitape doc~tinctit inmtllig productied b% tile ecimcr.i or
Ij~c prtect rng tainsferrid fromanoiiuther recorder. 'Il ie reordur

* rTp.iv Speed c,-n akti reproduce in %idro fotrm stored hi mtgc.

* Rr~i/rit Ii rw rd-it ii00 ric ~ ietcret' imiages and write oser prvsicuiii et-Asd
frames.

second forwird
* Pi'nicir I[lie prititr vmIl ci' tile vle~ I im\ 5

a Rread Re%- vrsc t0 fit Ittw incirs pter %ecton ~ ~ lh~hti l~0

a Niirnial Tape Speedl ReIcd)-- 10" wtims~llil storedl (iii Nidcotei (ji

a Nitintl ITape Speced l\\rite) t (tso"/utin 0 Nierge (.,ii il 1 ni *Ihr 1 initial 11111 t, ilwl lit

a Iligh-Sperd Rew~sind -- Atoi {iiijihetd ini less Siiiitltaniiciisl dditil mid .imii110il it%,, in*,trdur

thanit 1.5 minutes Iron rod of reel. The spreed toliji duiring thle iiicrgil1g side, 11 t -~i WFIWIIrii

mijll hie (out (.,iled s'.idi
Operating Characteristics
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optical bundle, to illuminate the line of paper of the for subsequent transmittal to the clectrofax printer
-incoming document being scanned. Photo multiplier for hard copy output.

tubes detect the reflected light from the document The Video File S%-%ten ;s controlled h%, paper tape
page and transfer this signalI to a video recorder whereI
the document images are storeýl on magnetic' tape inupraedbteRC 50co ue.Instri
along with associated index information. The recorder oprtoi tlz5cretInpCadoru i
unit can then be used to search on this information niques with the associmzcd peripherail equiptinent, i.r..

and transfer it to another recorder or edit it. During paper tape and malgnetic tape units, print reaider.
the interrogation mode, requested dlocuments are etc.. that allow for considerahle systein operating
transferred by the recording unit to an output talse flexibility.



SECTION III

PHOTOGRAPHIC DIGITAL AND/OR IMAGE STORAGE

phsotographic systems h is e becil used for quite thll irct ored in' iges. Furcthermiore, mdi~inin.si e(oi p.

toI con~serve space. Recent des-cloplent% , hiomever, crcetsed nlik-orcttredo (ii no11 t free If milctis

limise iltered this praclice to hle extent hok photog- ind Sholioll he (ooitiered Iis it ceqrV,~~' flth- dili

raph) is now recon izied ias at meains fair piroiding Likona1 Clieipmentil suppioI il retloi Ir.

more :icressihle in forniaiti w.11a weil its collip~act T he mit-rI di ho odumtr% h1.1 pr70iti-Cdot~ t( I II o suo~

stnragc. Photmographic storalge is now ;wsailiblel lin film forimit, and c 1 tiipmnc(% tol hatldle tuorrent Slt~l.

cotifigUlratiOLS th14t saltiSfY Current inforimtiott re- ige andc retries-l rrquirenivnis. Amiong life unit
quircments as comipared to the atrchival tile of stor- record fornm% its re ol~it tfiiil j.KINes lt l~jI

hitg for which mnicroftilm was% used inth liCmst. flis Ilot-1ofi 111 ckrds, tilicroti liii hip%, yerltutire titm . uld

condition hits evolved fromn adv'ancements in the stile mticrIotcrog4r.ijilli it ard Io us ing fil h ir St Ms0, Micro

of fihe art oIf pilot ograiphi c emulsions ;and filmis, left. fiin i~iiackets and mieirotapeic the recorded intl tni,ttioit

ii) StEills, latid i~lllitdi'Ll.mitUt , ih oil .1fdo iM I hi L- .Aj ffi in .(~it)jr!Ipn .1£ : .rs

lPhncngrnphie fuis life now caquiahi Ili lieing Iii~umtilg oin jllcimli -oti lN. ilit- odLtIN Iloo.1lI, IqI

exposed mid dev-eloped in extremiely short peirio~ds of resent I framle (if a mjcrIofil~i roll ishit.1t ss as cidiec7

litle, Furtherteoce, drN proccti 11films hilsc heent Cut kll or (111111iaIt ed front i1 a1.11 moi dtere . W\ithi nwils

- - - - des'eniopd which futither siniphlify the processin os (f di ese fornmas, infoif(mationtl anlhe stcored ill cit her
Oequ i rei'ml'A. 2)01' of these., dhwao fiii 0, eceqoires expal. col (dc or ill pnicrc for,,T. In 1list "Ic a nedttes- ____--

sure to aitlitlniit for procicssinii,. while thfe other, in foriit tion is recllrtict uiiiI51htcl.ca.iilS s

I . ~~~KnIva r filml is priimcsed by heca'..With such simtplif(ted ,a- thfe wearch criteriai frontl wh-ich the moissiiited thlcrli
processinlg, product ion of iinagery cain now hie ;iccoti- locnt or1 documenililt piage tml ihe sclea ted frIott file, lii
plislted in mtaniy ciasvs "oil line;, eliindatinig consider- other contfigturiionindeN itifo rnimtiin is re&IlrLI

Such practice has resulted in equipment dlesignt thai imicroflmhi roll1 .mnd is seardchd sclirattel in resptind.
prilvidc5 dclulicmte 01 fortnition wshil ne over retmito ng ing it) a qtker'.. *lit is m aingemnent reqlluirc-. thimi fii

the originita phlotllgr.iphy fromt thfe imister file%. Dii. Additioiiaf selectionli he n.ide 1(11c liii index seIt m Ii

senittiitaoti to the user is consetqocnth q1 uicker midi idlentified tlie portiontilf thie slliell jinform.tt~ii ((

rail he moore extensiter wiIithoit list urh~ing lie font. (leiredi.

tinning of tlte (Irigittal file. lathl fomio ofi MiLir~ldoil. ss tether .i t.ird, Strill.

As film ettntlios amid prte%%itig 11.- le niflpecised. plate r,,l ork dlop, hasj a s ariet of vibuliilcytt %% fil

%M.Ntctls, greater ie(ILI(Iji~lt' mtid rCeliliftioslmtS ui. lse in% hotit ihrgv .11( miml~l .. ilct qwmpit [.l Iit hiii

resulved. AN if conscclucIxeiL olorige dltiliiie. tse stmilil wii ~il'ttrl 1st-If ,loi l% otleti l~

increased for mitllht 1( 15h1(llir(py -indicroftiltmIIII is ICilredrcihis It'IllS ll f11 tit- tw~.igv .11(11 rctiii '.1 ,I

novw becing usdtort sl tore2 iurild phowgr.yji. (iii- tit lilt 11rlldiii. I Irv 11115liehoe 5511111 .1 oiilplitl

rently, it is possiblE: to store as nitiith as tir dt umen~i(ll(t tel",it Sp~ttlfl.ll.% iirsgli.-d I.-[ (Im iotililo .
1
1 (.,I

pu.ge! ill tiile cuLibc fo It Age m~id.1( el1( is IlisI ((55

Althotugh geiteI(r redmitILils 11.1% IILLt-1 lc~i [Cl I (iliki- l~imigmtil itr.,ge-s tii tliere art, otilf

dlife tol tie rewlItimit stmig dpenltlslE its, there irc iAmi dill S% ittlls 111.1t IIll bc, "ltlltttl( lk Ii~~ It kvIjl

/imwli~ is nIelc~sj~r% to pr,,iIci .iclmei1 Ii 1 lilttii~imi for isctIN tiiis tI- v%, v\ilcilo- 11 IU %Vi~l Iwtil£1 Ivels dl
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sy.stctli sophibstication, each Wiflli its own1 kelectlioofl ACSTRAC
eq~uipmi~ents. Becsides those men tioned ill this ioctlion. ti --M ial
these incIlude cam~erats, dutplicaitors, processors, hard.- ris-- iii
cops-, reproducers and viewing consoles. There are IhiifCik(rprtio

m1any models- of cach type Which can be u15ed Wilit Irliie'rr 'I mue --Nut av~silahle

designer is to evalutoc te &dipiic ii~~ carls I i - ________

With respect to fihe storage oiedi~i andl ipplitatio Description of Equipment
being conisidlered.

A(S IR A( ii an Aperture (ard Stoiagc anid l1t
triesl an itd C opý n istui lijilt is 1%.61,11iV ill hcitl
.1 Seulit-tiomts11iC Atnd filis% AWtitonistic forto. Aperture

A. Microfiln-ri an Aperture Cards cardls are stored in capsulei vihkhd ini turn can lie
Apertu re cards ire ca rds that haves one or more stored in nimigatines or s raj s.

.wividosss5 onl which uticrofli n jiniages canilhe In thie semil -alt omiat ic "forml of thie fisil.te
mounted or printed. Use of much cards facilitates miodule is essentiailly it cosnventiional I mechitnjies dcl-
handling smnall I icrofilmi records but St ill reailS(isite vator file. T7he t ray containing thle rLquested capsule is
ininii ritti~ivstilf ni-il viaidiardivo':tioiiala iso autoynaiocalIle hrnugh toii rs'trim~.ifl podtion hv ioin-
miniroti li. tiil ll ktiiniq ini the tipsolu nuimboer ijicli itd onit

Aperture cards are available in many different punitchedi control card. The c~iipsui canl thent be
foriseats. A coninion ty'pe is an0 113M aI;pertutre card thilt manually retriev-ed fronts t he teasl
cats he handled by) statndard lilonciied ca rd erquipinetit. Thse ftl Mctsodutle illifile .tsii on1t: %M1011iot is hxisi

___Oelcayro~reav~iabl -wt --en~che -- citily-u Tulisrr-irdm~eies-cunveyew-xyservwkhcew--
Lodilog, Withi j,1.1,0e i iiidow s iot io sci tiog iciuotil i / C~ ILL tu &.iý o m uagmitililm ite~ii~sid b) ilic LutIiticil
with diozo or Kalvar filIn for duplicating ittiages andý c ard to it ret rievat anid refile pozsitiotn %Li die shortest
in furtiis to he comspatible with specific riling tech.' roure. The trays retain the capsules iii such a ou~niier
niques Such ats fihe VlSI record concept. Curerent tir, that capsule selection and return can fic pirfortined
toost apertutre cairdls ire used fur cots ititling fe~iaivy/~of ,iiitoliiaitical ly.
35nim or 10mm film,.

Th'le extensive use of atpertutre cards for ilt,iw stor. Operating Characteristics
age has encouraged the development of nunierous Input requests to the M( Sl4 AM %ituni are in the

Cilt ipets fort lci jitidut in. ttp ciit in iitl firmt of drutwicg nuisohers Ini tile secisii-autililiatic %i%.'
hanidling. Such efluitlipuint ik available ill %armoutidiicgttles. dt er. sgie lliie
degrees oif capabtility, stize, andl sophi stica.1tioni for ifleacittitefsii.nAtitd -biii.i-

sitisfyitig practicallY all aperture card dita hsandling iaitishnptslsdtioiirocrdihcsir
reqluiremsents. stiilrestiiic ctii iidiirbiel

Apierture crids tost S25 to S-'ui per lootitSt rcds to tile ,iriious filers foi tetriesa iiif the reitieicittai prr
depeilel~itg otil the C11ioi1it * iiil t.ied t iep inll 01C Cost ture LARird. Culir todingoi cit h Liiiiriil iCrl~b cliti t.c
informaitioni receis-ed frito the folliissiog sii.itu- ushitli retriescil noisier tedk ire to lit- route-d ito the
ficiurces: tile tldititetintiii sIIim iin viil id li~ iie to lie incted

F-imi Sort--M iiilsiii M ininig & Mni sufaittuisio o (iite toii~ijtg ccliilmiiitt. Retriesa (if ohsie desired

Lingiti Corlnirtiii,siti tapilts i% then iiii;,.itch fil te toil nl i 5 .iil

Nfcos Crorton[ieii tfisiile,. ort traospi.rteil frion the file lotiii ii iii l

lhsi% sul-sect ion incluide% tifiirnismiiosi -it tapes,. tsr i'. ir niintuil kc~hiiohr. I hie tviovth ri

ACTR'.drissing noiobens mid their relateud fill- ihihe aesci
A(;SlR~e.: iiiiiuioiiaticillk o)lstiaii-i b% tilt Aitmicilil miiid usil to

R A S'IAIt. i a ricii t retei'i nitnt liaiiiti. Iii1ix sieiitsinis
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deposits thc desired capsules in an electronically' con- reacecd. the drum A-ill be slowcd down to one-tenth
trolled transport system which tranisfers the caplsile the'previous speed until the hundredths area is

to either zhe copying or the fi le maintenance ecquipl- located, at.-which point the drum is -Inwed down

Muni.a . .. ..... ~ *t. bt~ui pe-I tnir-. the ten
output for both the semni-automtniiiC and auto. aer is located. At this point A Selector aril is poSi-

maricw svers can he either a durilicite or a hard-cotiv toited across the width of (he cardi identifird h% tlie

print. For dupiktrds, at cartd punch, a high-speed litst dligit, spircads apart -the two adjaicerv cards And-

contatct printer, and a piocessor are tused to ;Icliicscia removes thc itern fromn file. After verification, thu Caird
reprotduct ion proce~ss with less t hanl a tt pecrent loss is fed inito the pointing stat ion w-here a dia it or

in resolution. I -laed-copy 1)01 fllit is ichievcell hN wit of K a vs r duplicate is tmade. 'he two cards are then
a conventIionalI project ion prtinter. sepa~ratted atnd the file copy returned Its its original

sto~rage locationi. Total time for this coimpletu protid
tire from initiation oif (he first seafsiC dcl ito delis-crv

RASTAof I) t tduplicate coppy of the desired iteiti is 141.6 seconds.

Slaftus-Prototype Model
Doteloter.--.Phuto Devices

PeflurtT Tirpe'-Not ailleB. M4Ceroflfn4Tn CardForM_
L~a1Nu~ s aiableMicrofilm clirds tire prodliuml -in many .ditterm

Description of Equipment si7" and fortitat% and oin different film tivxkk. Somei
have been designted for specific applicaition-A itic that

_____________ The RASTAR system employs electromechanical q. qi.ioýI "Me cn enniti~nilI-theinVlirjhsoA ______ ______

techniques for the storage and retrievil of Microfilm ired Willh i particuilar %iihjt-i O~ilier, have hiw-n

imsages. Items are stored around the periphery of a selecited as it compromniie between vase bl handiling
druni Inunit record form and held to if, circumnference and storhge caipacity. Also, slime ciirsI havo-beeni
by mechanical clamiping. Using this stiliqs .(~CCIncejt, seetdbeueh~seamenable tfý Mechanical-
100,o0{ tabulating or operative cards can he stored handling.
inl iti tndr~tin console 48S" long, 50" widt, andI 4W' Microfilm cards, like aperture cartls, .sre unit
high.-Each drumn within the console is connercted ito a re~cords atid provide -flexible filintg Al~d StorAgl! At
rdriving miechatnism which can be activated by entler- various degrees of ctatpkexity. File or atilrAtion and
itig a location number intto the systemn fron t aceitu- manipulatioun are curretith- accoonplinilitetI by boothi

pliter, punched card, paper caple. or manual keyboard mnanuoal and autiomatic means. In nt5iiny itnstainces,
input. Retrieval requires four cligits to identity i aci ieogastro n ad r.hgneths
particular item, a fifth digit identifies the drum within enbd auilste tcopescesflywh
its conisole and a sixth or sevenith digit, if necersarv, t heir nuiutonated coitoterpitrts.
will idenitify tlte spiecific cutosolv. A total f I.6The latest additinn to [thc L.11aliilitx ni( thkis.re.]
iccontid i.ý the muaximnnut time required to locate tinl hsbd h eelpeto ii uertrini- t

lift fruits file aii)- itIeni whitch can he in lie form oif a -ecirini g ciontept Itrosides thec fati ilt of i ostaii

card, apertture card, ftlti chipl or microfiche. Itlicrio-recirditig oif .1n ilioag: onto a1 11ititc-tit it and.

furthier l)inus idrs tie inc.tns for siaddssl thling
Operating Characteristics nitero-iniags tot tlte ..rrier at ins lFInt n it; ioc. A

Iii order to properIl- identify a sinigle card iii the nihni-ito lgo: of ati tiriginal do, iiiieii i, re. urdeul

file, it is tic-cssi rs to Mttach ito each card tin identiif ,-i ng di-cLtl 'V to the cirrivr indtld..itionii.il llitttits1.1

tabl located itn .1 staggered fashioto from~ tnvins-o tell, 1e retordecd oilt. tlit aniv tricr ior ' .idd~ed,i t'

and thtis srtqienice is rricit Iel Lontirtjnit)Itsl I. In re tries. - s %lies-eser dmii. oetit ipplithlo: :to the sui~hca ate

ing, tlte first digit oif thec four-dligit druim idenii utic recci ves. I lie I A I- 5 , %ste tHO lo~i t thmis IrIteditiloi

tioni nunilier ss-il I t~irt the ifriut rowinttlg it . fir ret irlinig (i~nges tii I AN (sarils

slieci if one tevoltiiii per sucon inmil omtiIihe prolier Ihlis hiiClseitmii wcti 111lud jtntiirmiationi of tthe

thousand area is 0locatei. \"let this p10iioiiii is fotiowitig:
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o DARE S%%tern and requires only des elopler lumdtr toifllmaintaint

* I~cufotitoperation,

all, Microcard 
D CFR

M~iicrofichse lCFR
11/- As ,' ihitu rifT. ihr -shlf

o L~arge File Documenitt Retrieval S)Item OL)CbCCF) Ijnii-1 ito 9(l dii
. Gra~phic ) S torge toil Ret r ic-' ii'.ste'm

Description of Equipment
DARE SYSTEM DiR ofotini i% ai des rioiuriit miisg .1 singl fl~it

tranysaret %lie(t of fil CC whikh ic eriunt inv c itoo

Sfaj,,s----A viii Lihic img if %t ia niard .ii ir dinin iteti s tit he stored li(]

iDeveloper-.-Bell 8. 1 lowell Company;11) repiroduced fromn eaich 5' x ' u"tnit. Fachfi lini %icec

Xerox Corporation hits a color-coded tab along one edge to facilitate

Dc/It-ry 'lime-Not available selection froin storage filcs that can he ordioiry

CUit-Nut l~il~.utblt cabinet draiwersi. Dottument pauti are stored RIiijatwi'i
t, onei minorher itl ; redulifirjn ariitio Cr i g:i anti at a

Description of Equipment reswolution tihit is Above 1001 lionc/nin.,

The DA RE is a documentt micrinril nging des-ice toainy 'current ly a vaildfabl remdrrlpri otmr, theirhN

- - e-nl aiyin v-rh~eugrmcj "pihw um DinI 1C, i'sicsg - -5'UW i-fill P, xww.....m-1 ________

ing fromt 6' tiu 9" itt %sddi latid 9'' to I f' lit, Iclgilt 111011 fUt ;(l a.. It i eo~I~gri

AcN handled autulitiaticahly~ ImlagSC of tile ci)locitmeitti pirovide conpact trtnammml I toragir of iloct. unt(.Ile
rtir reduced one-third andi p~ltced on EAN' cards tit information.

tlhe rite of 200011 per howt. 'llsese cards tire then
hiiniled by standard ca qd equipment a nd van lhe used
in inany ajipllicatiocis that formierl% requtired apertire MICROCARD
cards,

St,,li-Airailahle off tije-%hetl

Operating Characteristics J)cucvo/ii'r-----lie c riimtroat 4orpoarat~itn

For inicro iwage ry, dcIuCent ,CII 11( lire- h.Itchrd l.d itrcr Tlimr -2 iti) 90 di)
cards tire plIaced ini their respective inopint t rays. ''lme Dsrpino qimn
doluientitct are tihen fed Cii liti t icall N intitiilte dotal srpto fEqi in
wieiit-itlcdinig dauntmifl sili time s CCI.ire fecld miriugim.h ~ tCi itl mind mititnttlii'e ite stoitl~ir Ou 1jt tmi

caird tr~ick neacr tile botiom Ait dir tdesit . Iii .i fess arc ipii'i riinied )iti pimer imidic of ittili r ti.Cvs

Sertittil, vtim1 siez)CdC iuligC hR titIi g 1-1I -I'e llClig jim unrIt Iit tIii tm tI fir Ciii itri ti ai )a ii v tm v lti rill .ir, .ini

Stinisec ini I holdter at the reairoif ithe CC, uthme \\hliit i~~Cie .lin C CIr. jii1iiri ,itt Iiii11iiisles .11 i~iNUl

thie reiquireil nmitti (irt t~icls 1i.ii humt pielrudini ,r repiritlii hi% iia- t aw itiif rtefi ctiil Cliti As uhilube

C.inI caicseS lie iisti ilti Ciileit Ci, tie strilipedi frmi C .ird Ci Ciii Cm'ittitin C iltij lte dC 111111 iiti Itis C it.-r ti .1

th( idrtimi tild the o't ic\ d-imi -oini tIhe .itt-iced- iciltim (iiii r.litii tin1ging hrisuerri IS: I mufl 21ii

If .1 CjLiij~tiict sli(tiilil f.6i ti, teed priperhx. tilie Mil nx titril iiiiuige, .omtc i iiitS e te tc

de i'stopst. Ilissemi .i. imiunli tre i.imiigt(m iiliii .ic wnm *atnlfuir lithret s less lg i.itliir ii fis

iii diiCLI11ei1: Ci il ii 11 1C .g't if tueC [V~illliull, WIll ~ ill lI(Ctieiiiie i.ttv fr ii iiiii iii i 4il if litgid-il C ý

proicss %%iti lii .1liiissd Ill wiiiiciC tiClitigh i liv Iiýi (fits ~,ptap , time v iiigt,%ill5 ippe.iriic

machiine. i lie l)AR VitiniiI iwi ili oerttcs io.It~ttiilcul idfi-_il ifC. time i irigiCCil rii.iiini.iI



MICROFICHE
Shlaus-Availablc off-the.shclf_____________________________

IDciiloPei'-'Ihelill~icruicard Corporation

Defircr Iime-2 to 90 davs

Description of Equipment

HIh 13fitor-ilICh i, it trlospirent unit recird if(

eit her silve-r halide, di leo, or K alvatr filmi so it for
i-ccordi og doctiment pages i4 tes (tiai or gri ph it dtit.
For aI normal HI', x I" I" Iiiteri ii. redutction ri ill
rilnging between 1 5:1 and 20:1 are ttsed. Microfichet
is availIitblIe in% severalI sizes; 3' x s" 4- x W'", an (1 5X

8'' cards arc the most piopular. IThe S" x 8" ca rd 11.i'1
sufficichCnl apacity for M' docume1~nt vag-. rTdIccd 18

- (ineis,I

intermeiidaw iur (lie IejJIALiitiotl if full Wit JJLý
InImost cisci, the Microfiche is negative to repiroduce

poiiefilsize copiies. I this form, Microhchc i
___ -- ___________idual for (ollifact storage and dissemrinataion of s~tircd

inormation._

IDevi'clo/fr-'1"he Mosier Safe Cwonjmlns'

Cot-SI SUtoo for stan diard modele

Description of Equipment
'Ilic N\losler upIiIlimun retric'v all it t'iiiiidi a

specific (Ilcitictivit Or sliccif -ic grmi01 if dumni
fiow a fIV tile.l .ot .is1 file 'if .Ipeltut (tilttrils 1111ii1trL.-

iliiiige filmi.i rdl, ,r relautcm dmuien tio i) t.ird ftiriiv
lmde .ii arc stircdill ai dumni tile %%hitli ''i it

lift; pIiukeVis I )lt. *Iiii14 1001 iuid', Cull. I-i)r ill filiiig. MolRi .i.l n

poilckc if I Ito c~irils ftur " hit If it ainc. .iri .ir 11 i ll v u i i-i. 'Llit- ill .1 '-tess ig 'l~ittii aiiid

111W1. thIe \iSoiillh1C tiiitf 11i1 the 1.1it1 ft:.l(it -l .1% Off' it-s'v' sit the Itil [ dill i ii, k ' Ic trii .1 igi .ifil fit 'ii1.1g(I
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Il F

Retrieval Unit Showing Card Output Station and Keyboard

Operarltng Characteristics 
Meller Retrieval Unit with Viewel-printer

1etrievAl of a card in (lhe C ('rdoin lic unit ;3 initi.
ated by keying in the appropriate card accession LARGE-FILE DOCUMENT

nriuinher. 'lflis four-digit number designates the druni RETRIEVAL SYSTEM
pocket and the card within that pocket of 100 cardh.
ltdge-notched coding is used on each card with the .•falu.r-Propnmed E&1) efort
last two terminttal digits determining the ca rd to lie I)rc 'lorr..--Nor tl Arnmrt ica n Asiatiiro i, I tce.
Selectcd. Space and Inforttatiott Steme n )is isin

lit retrieval, depressing the hlst keo for any " code I)dite'r) 'I mn -I2 r 11oth ,
nm b nher airuto nmatically initdiates thie s arch nrhl i ir .m•|lu l
and the complcie "retrieval tvi'i . The drum 'file Description of l~quipment
rev olve s t( nis hio n dl e ,ilpp rn p ri.m e p .tke i t tm l e T h1is s sritem is a p rr p.o srd H & DI) rt i'T rt s ith tl,.l ir h-
retrieval arid iriling hlL -ationl whcre the irppropriate shelf enquipmi ett. It i% deigned for doti unient retrieval

c a rd is c l v ,ste d f o r eu ,s e t r a ,ct it •t h , t h e o p e r a t o r. r in l r g e fi l re% .- \c ( Omen t r o i l nu i .tiic il t oi t •p uit e r
Retrieval in this m aInn .er (. ll he m uc iplinpilmdid i .1 t he ,lse of resiritlitort impiriosed h% their
7 s ,ceo t d , fo r t it o f mi nt 5 .irds. . reg iste r rlp til , o r hI g ic a l pr-ru te % ,iolg ( o rtl ig t lraitio l.

Tit.h.1ot pruce .. dcim riptor index, file,, clTieint i, Iin-Thlie (•irdorritrc tu stan[ ,d. dhesis t, high ,l h~it t.hi.dcd in illsi u Ire tile follos,,,ig:
roveral l d i rtet ,simi ,s o f 3 2," h ig h. -itt" hr g, u n Ion g aIRn (%i-t litfuri l ioi.n , ller rie ia l Iq u ipn vr irt) is

,,ide. It is ci.a•,bl of h.indliing ,ill Nr.iit.i.rd .tI" x an irrpecritn.utiu se• of ll s."rn h firun(ion. 1i, spced is
7 -/ ' '" ca rd s a n d L.1n l e rirM o d i tied ro hr. rnd le o th e r s i ,e,. ur mt ,,j r a. l.,u h t t I: it i f .u h ig h -, p l•c t ulig ir1 .l cr ,nil, ,j . ,rn r
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although its msain complonents are relat ively lows cost at position ui responding to the slot. Iia~ mobile card
elcatro-optical andi mechanical equipmlent. recepltacle at the extrcmity of the arm advAncrs

FACEf (Fast Access Card Eiquipment) is an itople. slightly (o assure close contact with tile card slot and
inof ftle locate funcetion. It is a filly auto- thle card is pol lcdl bi vacuuminoto tile card receptacle.

inatic, randomn-access, storage and retrievalI device The arm thens moves to thle in put/uioptui posit iou al

that locates a %pecmnied card, 5611A5s thU ý ..... 0,yo ýt!lu ottu ma iiamtne.
it to periphseral equipmleflt For .1 file -,Vr-TTI1JF

cartE, average retrieval timle onl tile order of .2

seconds~l is feasible. P ROP R1 9T ARY I N FOR MA I ON

FUSE (lasit Updatlintlg Systemt Equipmetufi) is used
to update the term card file. fie udtinf~~g is per GRAPHIC DATA STORAGE

formned by grneratitlg marks on plredetermlinled posi- AND RETRIEVAL SYSTEM
110115 on tile term cards.%.a aAs l11

Sl illusAry piaors',

Operating Charaicteristics Goselrnolent Borasbilt-~ .. N

'hIl~iaLrgMt.octi lient Retrieval Systetm would AGovrmnty-lluW cfls U.S. N tsy

hu'rt tw~o t~ypks of -ats ocisseniit '~r I' 'i!i termi C:lirltiit Ntiumle-ND W63-07,654

-cards. The doctumnct cards are tho inictuitlinmi cje,.' 4 .,ti i C-la&r%(IlP!Vivisi o-n. AersP.Ice Ct~~

the documents in the document file wshile the. tertin Genera'. Precision, Inc.
- __-cards represent the terms or key words indexed froin (slosler Safe 011t11.i1).

-_____the documenet file. In storing index iinformaionlt, each I~c,~~a~----Ia 194

document nlumber is assigned a particulatr po. Ition 011- -C,04-5*_
every appropriate termn ciffrd such that the assigned

position is the samie for all cards, Bouth sets of theste Dsrpino qimn
cards tire then stored in i-ACE. Dsrpino qimn

A request to the system consists oIf a set of termi. ibis sysitent allows for tie storage-andl autOaitit

FZACE accepts the input, locates the corresponding retrier I of SON~lt aplerture or al I- fi hu ti rd%. Ilie cards

term card, and feedls it to FIRE. WXhenl the last turnl ire stored aoi dronm file and aIre Nklvot d lvl lmeans1 of

card relatted to the requiest hts beeni fed, HIMR scans keyboard iniput. After tile %electi on, tile cards art

the cards simultaneously, searching for those pusi- .uionlatic.1ll) renilovd front 619 I*iod 111.11edil ill 10S1.

tinis contai ninig tue largest num~lbe r of ma rks. and1 tio onl an.if X- P lla ten for TV .cinniing~. Fnroim an.

lists the corresponding documlent numbl~ers. *Fhtese are fone (if nv~ily reni te posit 1011 it is [licit Posllo I e ito

Used ats an input to F:ACE, and the propert do~unient sIC (les th lard iniae (,~C il .1 hltighI Reu ilii i Monlitor

cards tire located and fed to approIpri ate per~ipheral U 10OI ie), cio Intrl it% miagnifi cation upl hi %t)

equfipmen~it. During tile tille hiltervAl that FI1RE per- rcgfllaft tile X atid V~ orienttltti Oi i 0110 tile iliifagc

forms its scain, FzA( .V aiccepti tIplilt log in~put. feeuds i llrighihelss, poillrmt 111 oid kvr~ist ind11 tioriu thef ~i
ter111 card to FO Sli for markin i J t th~ile~ll prope pni itl dc.

(ion, returns tile card, andt feeds tile nexi. 11kS 5 SW%(Cl loni'ISl of tile flhloss ilg Ilatlir unlits

Oftile suihs',SIlens, tile moist fln U~l stlablt 151(1 l n IrYige D rumn SI rr% i~id an 1 id .11usfor tuo11

design is tile FA( , h,. I his is ai stoirage! dr itc tonwf~iiI ll'iilt ret ricx' iA jnl.t

ing a scr% o-tlledl~iais~ll capahlr of reltics ing %(tred - ; re~,r,1 UIt vi,, r S1155 ui, taoiu.f'

cords and1( feeding thillei to0111 ;1111111 and mit3 1151 oaga mer a1 hitilt.t m.il),t --f 1 io~ 'tt .1 Cl.

ii~lr. Cards are stordi along the Ileripilic) of a drool VV.hh lmfrimif fc.t~ lt
type storage arranuicnicl mid cctvjcu ed b\5 .1 rrIMM '.VP1111-.-I.s friisfi ieIfr I111

totated liill. kadl %~iorAge 11110 M1oSiss 1:f .1 '1l1,1 ,If .~il~ 111\ p, iion ilex S15 liciNd.

several Ilonllrecl slots, rolli 51-,t 1 .fhlefI of f)Iiilllg .111 1 k6
l Rý Ii I'0 i II '~ l Hi1gh tlit IX VsSC~

indlividuul c~ird. \\'licit a L~rar ii tcclufcslcd by ilnrfal (Woo11 hotes111 It.Illw .1111'0%I
1
o fml rr~llr"fl S 1(5ill1 '

of ai kes-Io.i nI, tile'sn l.ttlf lisfl 111 S , trile irm io f 'clei rid iola~gin.
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OPL Oraphic Dole Storage onn ftettlval Sysism

Operating Characterislics liulurpos of stoiring mid rctries ing digiut in iformtion110
inl fllAgfetic form. curtrentlypug-ns t t ig

Intputs to this s~smm are pallet lvitture c~itds or ,es to exed hs ytei¶ c~p ig~it fare titn pr
iiII.Iili cards of the stacndard FANI size (71'' - res to, exen nithist lie-cmin varmi ' e io- for Sitd

31i,/.'). Eatch tcard ort imauge has .1 uiniq~ue tittttierie.,lA eit t1 ils
I ~~~~~~~Out111 pu t 7 11t o iinN

adldress which is kinown to the uhicriltur aut which hie
places into the kevitiard for autinatnic rutricita i f
tile desired informatioun. 'Ilic cards atre stored in thc
d runti file, which cimsiso of ft f( puot ket ion tin ing C. A oIII
100 catrds each. IFtcl caird withini (lie Pm ltd i% Ro,1il in silrideltrs'h lfs V "1irj.r 1111ii1'"
itinijkiel) 1siiCht-1.iindec to ,tiims for it% reiruesil upin~~i fiilm. but requires %eruli scalt tiung in ohio,, tý,s i

request. Average retries ii tine fur ins% Lard i% IIiir (lie retodilec iii f~iviain-i Aimntiijts to hoirieti thre
seconds. I Is esctv. in this sm IL1.trc~r 1 (1 file wath tillic1, ,.n rutý "mmirll- III ul~ti\ iý t.ik i .ilii

1%01p111 bsul e It s1ide .1iige 'If (le irdIs U iit(tits st~inng midi. ill smomei.( ont using siwtunr Icnitih
A ltarcl-citpt output, altihouigh not pmino flit t %i %%ttict rolls If film. Inisiirs mp icils i tile s ind ii!.iromnito
tinlie jirosidemi, Is %%Cil Is 1iiC.111, fur (ti 1Icliiiig ith i' ictinulid Ili digii~tabo ,%,1 mIs l srii~c. cr mdi d.ik
dlesire'! ima~gte on aperture c~trds. ircis heidei fihe dc Iiiiint 6111" tcjtva.ii Anithiei

The siorage ntdjlk a io e if alotii. ito. nuicir.im pr~i-ma is io rord thce inticx iutflrmiittnt wiltr.miei

Nshiidi meets thle *pprxinimiie ph ' %ii.ci dhmrmic, tent ( itite ini . iirol l t hei ill, i,s illiil hi.s
oIf lAMI card,., %o) that alihiought thc presen t st 5m is heenito i iti se sc~od %ice spri ht redliilg tiie lentihi

titetidcil to storv tiitrofiti mli inhr tfimnaimi, i, it is of film t(,I he sc.mrcied. lik itiiresing the, st~irlung
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OPt ly~itrn illustrating TV han ef Aperfuiw Cardi

RollI- ilivi storage, however, forces the usb of infor- st Miratode
mat ion in a fixed iphyyic;tl miresgenient. File uplditing * Raio
and reorgaisiziistion call onlty proceed by extens~ive

slilicing or by completlce recopying In inarya.ipl kci. # Rapid Selector
tions, these testrictions cannot be endured tc ~ aVie ilentr~w
though mechanization is utilived tol intcrea-se ~artlsing
spceqd. For such si tuaations a uni11t record conapt ii f, 70111111 Rol liln SelcCItor

llutsall% clitiiloyeil. llttwrer. clue t) thie Case o

ttaniiipilating, roll friti in cttltlrt llt n (II(li reco~rds, FLEEA
inedchat i-ado Oilf rol f Iitt in storage tan lice ~inciitd illFItEAC

riMID n cawsa.1 lower cost. U ndcr such cniod tttitio% roll (.iliii A%,ilab.t

siorige shonuldlb I cttidvtcd if k10pjii% msibi~ ci'~t - i t' Ic druc r -.MN. A.. Il.
tho( its relative file inflceilibilk (an he endlu~red. )d/t-irl 7 11111 i tol (i litntlitt

_11iis sullhseowt wyill cotttinii inohrmattiorirll [li1 $ rrt 1 I*'0tt00

fol lowtinrg

a lileseairch Description of Equipment

0 Hll ileicairuIu i.i itt,iI tiulan grpirii twirutriti Stolt,igt

a Furdit: 11 fret il nIrglt .t I, [ tle .rlordll.l Ir he, t
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i c lilijism il of 1%%( iui.ij I r uan- a Ite Ord ilug t *nit

is Iiich "Iii of ai a.minrI 1:ll!N uu ikrb and

a Retrioa i I 'nit '% hich %c.trL lies the ;Snimi roll liii i-

s.iitr iris-l .1 ailirf

~~ ~A srtaaidardi I-ilvseif~i cmiiligiirafi i mse% . reduai.

lion fill If 2Sl %Nsluicimii~blu' Q2 ejvI mil: pa~gs to

airea i ý1 0 .111 Ow %i it i Clf 1101 mi~ll .11C.1 1%

Operating Characteristics

Iilpili I() (lit- hlrcl's di Ii tili )Iju Ieirii. isIN li. l to

ki-ci n i Iiiii I~IIIItdAI o(r [li III (.i iIllilL I i e " 11:1.w11 1 I

[lit doiloiii -i Iem t IIomird



- camera in the Recording Unit. 'Ihei coded datA is

placed on film at the sasnic tinie that the first page of
the dlocument. The information input canr proteed
is required, it is recorded hecMcde the second pagt oif

d~ou-nt T he information input casn proceed

A request for informxrriuo aý.-ms i-ii
tion of a punched card. I lowever. in this cawe. the

~ m i teque is formuola ted Lhi ny, logicail relatimonshi ps of

After the punched card is inserted into the Retieval
I mnit, the flmi traniport is loadled with the Api rat
reel of film and seasrched at the rate of 200 feet lier
mninute. Each descriptor of .i lo d'insoeni or Itemn rcald
from film is compared with the contents of the
request descriptors and the results are stored until thc
first-of-code character from the next stored itecm is

- - -1S CLIe . rn C 1it J u 1ot1)At i - (1oi VC 11 .i1C i- -Lite acu.icord

- iuig to the logical celmimuaslup) wtumutivsuel unth de
p unched cardi. If an item is to tic selected for retrieval,
the film tran-iport is stupped sod thce first pa~ge puisi.

___________ ioned for viewing hard-copy output or miicrofilm

'i n re-cording.
____________File orgaflixatiouk or ujblatsos itt this s)Nitein

requires that recorded in formatimon he reiumed ir

placed on a rolL-oL film by cutting ;mid simlicinti. lI'his
systeto. like any roll-filmn storage systemn, in not anie.

hi~q~reI ~nable to situations where considerable file tiptlating
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and reorganization are required. However, with a Description of Equipment
res olution capability of 200 lines per mmn, it is Fosdjt 11 is a pairticular type of Fosdic (Filmn Op.ýapplicable for storing a variety of data, both tetual clSniug1eieornp oCo utt)s-
and graphic, provided the life manipulation require. tems in which 10mm roll microfilm is used As the
ments are compatible with roll-filmn storAgi: char. strgmei.Ts vc wspcfc-lydind

Records Center wnich maintrains a mesiro morv - mae

FLIP 450,000.000 punched card's containing climoatological
information. In u-sing Fosdic It, the punched cards1 are

Sta~s.-Aailble ff-he-selfstored in A microfilm file which is then searched to
Developer.-Denson Lehner Corporation obtain characteristics on weather conditions. The out-
Delivery Time-3 months rut of Fosdic 11 is an exact duplicate of the original

punched card on card stock punched to contain all the
Description of Equipment data originally recorded, A xecond Fosdic 11 %yitemi

FLIPis n auomaic mcroilm earhingmacine being tested will, in addition to this replica copy
which scans 16mm toll-film of 1200 feet in length at put g inptat. antctp eodnsfrtm
the rate of- 300 tn 60n frames pee second. It is ptrIpt

desgnd n elct esre ifnm~sin sord nI Operating Characteristics
film and di~splay it for viewing. With a resolution Tedcmn rai oci fi prxmtl
capabilitý of At least 25 lines/mm, the FLIP can store 0.07e doc30".Unsn raing Frsduction is o 1approsimathely
both textual and graphic data. Searching can be by 005 .0" sn eutoso 41ars h

__________ - framcxnsarnber-u by-thdeiscriptor infonrsdatir-Losi- filtm and .43.5.-1 Along the film, ponchedl cards art
osined inl tilt code Area, Thec FLIP is as uniplejlcy recorded such that they have a %quare image7,The --

selfconaine unt cosising f adispay cree, ~ desired Information can then be searched for dtrectsly
trol panel, and keyboard, and film transport axestnibly. -frmtecdiagineheIeigadsleto

information will be any of that originally punched on
Charateriticsthe card. During a search, information can be selected

Operatingfrons any to columns of the go) columns on the card.
IEach frame of film in the FLIP system can contain Thle search, at 4000 cards per minute, is seriAl in terms

up to 32 hits of coded information beside the image of items.
area. To initiate a search, the appropriate indexing Fosdic 11 combines electronic, mnechanical and
information formulating a query is entered by key. optical techniques with search questions set up by
board. D~uring scanning, the code areas of each frame plughoard. T1he film is handled in 100-foot reels
are scanred by photosensitive elemsents until the having a capacity of 13,200 cards. 'se reels msumt he
desired frame is located and displayed. The frame hand-threaded and rearrangement of Any items miust
number is also displayed, permitting verification of be Auccomtplished by 'utting and suibsequeni 'splicing
thie selection. of the films

rueli premeri FTIP mnodel can search up to m
descriptors and handle one 1200-foot roll of (1l111
having 72,000 fraines. Modification's could expanid MRA DES TM
this capability so that at least 15i dsAripturs per Stalui Available ofl (the-'helf
search and multiple reel's of film could he used. Ihrelopir-Recordak Corpoiration

Delivery Time---6 month's

FOSDIC 11 Cust --25K to 30K

Stalaa-Succcssfil operating model Description of Equipment
Det'clope-r---Nm ional BLIreAU Of St ,sd~rd The rhc iracode Systen] conisi~t of ( lie fol lowing
Coat- 100K basic units;
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MIRACODE Sysiorm

Mrrinn-de Alirmnfibinu'r Ihis new plaInetairy I 6mm iompaibile waitmh l \it Mriende S', ý1Cii. FOF AILI1nI1d1le

un0it, which mitltilde% Comnvenienlt iipci tur Lomt ri I' is inpul in I BM (024 or 0264a h~ ile ui%vd to reaid pmindled
eye d e'l &-grdi for hiigh re~oltum mo recorinmg ,mid cards ishose iniforimido i% me cruot ed on OIL fi lmi h% the--

llj, %etooids. A%.%unming %ix lmgN igv.pr .iotiimcim .mmiA

firande erirm~al~m~dn ii lii eeji I~mifourC hitoiiummmi. iii codu per (fil ounivt jonuitoo jimgeN of
~L~i~ ithi:(i~mg~tipitih. il)iruiii~i~i~4)1 fi Informatjion cin he ..(ured in lotowit~~ r i~ll ni~mi.iittd

lie .mrr~mimgd iii .e. era ciimiiguratmiiim. It to ll ili iCiit11de iS~io

thme con~troils it'rt%%,irv In intm in ioplt I Rviriem ml of infiniaimo~min ruquiire, dum flit- ppri

ward tIe miii! Tiifi zt the H et idaiik Rcad ir-Printer urn.i c suari crc iter eit- he vl lKjý emo mm. I , lemi .r

ulhith cin w~irdi file himimrx i odle (nlit e miii, olimin if kv.midcr- i liter %%bitii 4 11 ii, an te tiii1rIi(if110-.

high mjiLc(i. Scltti e paimmit of (II)LIinenthif]~~ roll ,f Idii ill Ii metonids. I hie mirni 1'ge 1f .1 %sIVetil

pmrinti modc.. Lani Aso he pro% midi b% hi% tmiit ,dcd dumit iiiMir i mmlii r, i ii thii vin.oth rctitivu. i%
1,imd imid i% .miinmiik~i~nmll diinjh %i.l fc.id% for

Operating Characteristics mie%%inigor ~Imiioui. ( itlirdimimmnmimi. kniiv.rniij, file
%mili imraimieit-r. juný be ii (mvd III muirk dulm tjruNin

lite Miii.idt:i S1cm mit-lu NN ,il I'm hindi(exinig ihiu iht urdin him-mii gmomi I miing 06, miii- d yt.

n1cieni 11m lcimiii iiiiuimlrWr .i- hm flit: mijhjct i mm trl im) .m hile ,if I i.(iii .iei r~miiimimlk * IimiilmdI II
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47 _

S11u-R&Dr vItemwr ~rov~ o o~cotr AT

Cwl-35K Ind.. Console for HaltroIýiiJfi~ RADIR Mwi~otfit F-1.

Description of Eqluipmrent firun o irr i -rtoii. " Ie ic i krI"jrs1, rii 1lur

lJ4 l )I~ jI jr clohir ivii 'i % rlorye ,md- i i~ si ,lclm l iii'dy iitr .

usiog 3Sno Ii(ii uiiitrrtiii [i te Storalge 1medi.i. Flthc,,. l rd , ij rc, orikirI dot lim~im iititolilit wirr

I irv tliriv Kisiit tomiiirlicolii ( tifrie H DR lAIII )iid rii , iitiirt.nilit'lill jrf-iriaiii m ml ri;:rýIt ir rIo r tisiri~ rf Iii

ire.i ildiclr tiiui i r n t. .iit. %oia ~iilrr -qil, iii!o Itl ' l Ii IIil~ u.i ij' rfrrriir ii rnr [r

ici~C'.i j~ itc r~rnt ri. tri i~i iii rlri fuiiitiilrriiij It-ifitu'i flIt 111,1

CIC0r1r i l Iu tifloit% gcSrt ji~uiio rv ti iui (uurutl 11rn1,11 iutr u (lr unt ~ uinn u i~ r inmnitiiitl Ii(j ~r-i As iiiima-

tic l u 'luu icrinur talid rt\ u .uniig .r PJ dI i, w tin i, 11i1,Ai Iniiiiuuii ;n gii iri irt uitiN %Ioiii miuritir a~Ind

Iningc ulisiiiii I-% 1, int iift'iriifi 4 ("de iiin i%. OWiniti~ Ik MC-111 hoi ar, ti .n1 i.. Al it h iIrilill hnuA I .1

ii ul irhilioli tSik tii g c m II lg NNt ri d 1111-u!iti i.r1, n rc _00 1ti 11 1'( ritrer ir r 'c.iii N "i..

itl unit hi rirt",tic.g .1 aI- PNih l lii- 1iiu ri o'iijr. 11r - i l11111 'If1 1001 fit~ d Ill ti 1 i10 1o- rim- is il mrun

dvi (CI n i Ii iriri; -.1 1 %%1[tII jllrr Mil Iuriý hhg i1tit 1 11hhh 1it1.11tu il .111i ii- 11111rr t \-i ltut

29



FLWDIGA M- n a I IR

-- 4

FLOW DIAGRAM -el .. Ram

- -a singlc-filnl cartridge, and scanned in an average of
eight seconds,

Thec reirieu'al/iviewer/reproduccr scans document
film at the rate of 55 frames per second, and displays Koyb6U Emd i fo Haituta~ftmn RADIM Mitr.Alm Neit

the desired document am a 6:1 hlowback on a 7 x 9)
!inch viewer iereett. It incorpoiatcs it decimal keyboard isianual insertion oif boths tile insdex and document
for input of the desired document identificatiion code, film in their respective searching units. maxinmum
digital to foot-hit binary-cotle conversion circuitry rcres'.tiea time for a docoinient whold he more than the
(tip to I I digits capacity), film transport and viewer, 23 secowds of combined searching timec of thle two-

and ia Kalvar-jilm negative printer. Thle lKalvar neg. film roll%. It is c-stiissated that in.A file of 850M0,O, .111
at, ye is generated in less than five seconds upon litis. d cumntei can he retrieved in less thaii twitoinullocs.
but toil demand,

In RAI)IR, indlex information is stored on it Operating Characteristics
51rate 35min roll I of KAl%,ir fi lmi which can contIIain I ocutient inplol fi Ir RAD1)11 hcgin% it [lie iou ro-

til to I 0,0001 Codled dewc rill[ ionls of docoinmenti . I o' ic fit in cmiicras where docuociiest ill ratndoii order wre
wnict identificatijon andl suhiserjuciit ret rielal iAitCoiii. o 'ded aind aligned fo r photograpih tog, ( fnih rig

plished~ by fcr iln ie itide'i ilsf"1rnLý';"i, ilit-ililli"A- acnti h %i i kc~hoaru, %crificd %isoal onot
thle lio-UMilt 10lICt6011, ntol then1 Se.irhiig tIlt nixic-tinhe disjil"1%otl iomN-cricd to four-hit Isinarx
ipproprime iuiicrofiltin roll oif tlotitinivi informa~tion Co~t-V '~lit Ile 1-1diiig .iii,,cts1oeiii t0 the uil-MCrtlea
for tile desircd documlent. %-onmr-l. th Ie (dot-oiiieiit hthu jtr ol(11 jdConifitiit~loi

An indicatuioi of retries il specel is gixeo li' thle tiii lieu lie photiographeud sinitiiltnimiiisl lihe Iiliii

fact that in index roll (.i it: hem intid ini IS sicuitis lrgitis tsirv jlirticssd, printed on K~its lr fi lii. -lilt[

whiile a lo-itfoot roll of drictinioci it tii tilsis H 140(10 in(tto ririrgC%. lhC d iiLL1Jlt'll%.o -r oldmn
-ýccotirb. Siii-ce Oiv rettis l operrmioli require% itir- .usigiird utesi ripisirs and inudex cittvgwwi. 116ii' daia
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is keyed in thle indcex c onsole an tilite appropriate lie ituttle in % Ii ih hoib indexing terms anid hiblio-
index filois pirclared. When completed, the inde x graphic data are used to select i desired item. A pee.
filmis are itcared in cartridlges until they are recquired dictive search can also be made in which hie number

-rr...... of items meeting %carch requtiremecnts is indicated sti
-A documnent is retrieved by first searching the that file querist mlay mlodify asccordingly tile scope of

appropriate roll of toicrtuttlin that contains the; ;idex -- his sectrcti,
category-of the Ieuseiiusniwieue -A.A..2z ~ ' Ar f
query data is rinscrted intoi the index console which camera. caite reader, card pouch. filmn prnccssor,
locates thle desired entry andi print, out the dincumlent microfilmo copier itld thle selector.
identificationi and -add res. T16 infiofrmnat ionn
entered into the retrieva;l/viewer/rcp~rodueLer Unit itid Operating Characteristics
the proper roll of docutment tinicrofiini scanneJ.. thle
desired documnict is located and displayed noi die Ini the presdot Rapid Selecto r model, a to d ified
viewer. If a Kalvar negative is required, a ngative IBMN 407 card reader records dile selectioti criteria. For

ready for electrostatic reproduction calls he pritcesseul recording hexadecimal characters, holes ire pluritled

within five totottes. ,in a sjsecitied foutr rows with their compllemeints

The systemo was dev'eloped for sml~~eim punched Iin four other rows of the sante columtn. 'lte
"sca leapplictnions capable of using minirufilit is [lt cards are then read by the card reader which is con.

storae nwda. W desin JI OPCFL~ngnered to a (oded lighlt miatrix in the CA111iCra. Each

with mtanual operatitmns are such that an automated hole position on the card ceontrolis itighit postoonl ill
storage and retrievatl capability is provided at reason. the tmatrix, thereby providing the req~uiredl comle

--- -- abl-ccist._ -_____ patte rn for photographting. As mnan) cards as are
r u1crd -",n-bic-,ses fi~ h .d.uente -1, Aftir -

Ii mu ing is comiplete, thle ot gina id tliii will hic rctadoed

RAPID SELECTOR in-R security file andi moaster copies made frunt it as

Staius-Succossful feasibility model needed.
DereoperNatinal urea of tandrdsThe search cquipment-for- tts RLavid _Selector

Burelor-au ofnCensu res ofSadad afists basically of a high-speed ttechariieal filmn
Iltrea ti Cesustransport, at photosrell-artivaied interrogator andi

Cost851Kcomparator anti an onnthe-fly output ornsern. A search

Descriptionio of Equipmntted by puncthing th-e coades with the
Descipton f Euip entdesired selectioti criteria andi using "ye"", -no" and

The Rapid Selector is at conitinuous roll-fiits stijr- '~don't care" conditions, if required. For searching,
age ands retrieval device using 35tisto utiplrfoiatetd the tmaster filin is ritn continuously at a utniformt

niiccoftlni. Mficrofilti is handled onl uIN. to 6000-foot Velocity its tile selection code Aream is read. *Wltenesecr
reels with storage capacity varying fromi (too to a1 pattern moatch is obtained, the copy ftifiri isbroughit
36,ttt00 codled pages per reel. Other pta king densit% up ito proper pjeed andti aoine-tol-onces top) moade for
1:ha #cte iStiiS ace A reso utiont taplaihil t of til to t121 external use. Avserage access I tite for a full Zwo(1foiit
l ines pier tomn andi six coded frioncs per foot. Uin a . reel is six Stimintes. This its been iccoitplidiisle usitig

formoat wvith a docoitineit rewriting areat (if t1.1 x It~ selirch speed (if a,0i t ided patges per set mnd.
] .vi" that c.,i ie he xtendedl itt length, doncu mentis itt Since tlie st orige nitiediuo ik teiether erasille not

sites froim 3" x V' tot 22" x i-i" canilie cetordrd,. rccersible, itemis musst be dieleted b%. a ttijmntiltlittatid
Adjaitett ti thle docunteti t area, a se lectiion code acea spli ce process. Sittsilit mtanutal operat tion% a1re re'qutired
of I .2(1'' x 0.36'" is providled fall storiing 2Mtt bits iii fior replacinig danittagcd material ;andti for rearAiligilig

indeex informastioni which ire divided intio 7ot heat tlie file order. Durcing the input. thie 'rib1 pros isioti

dcci liala characters. for mianuaI intiert 0ion air codle Lottiect ilo is in iceplit itj

I Isitig this recorded milde infiormiatiion. seletctihts tic reitonving tie code in .in. I lutrwisrr. v% itli this toni

c:.in he made lby Siniiple addrecss or hit desc rip lit e tetins cep[. file ititegrit is tma~intained situtr tilie wtaister tIlt

and inidexitng entries. ( ombiihnlitiol; scarclic's co aliso) tlwa%%ts cli.iitt ittl tile tile irca.
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PROP R IETARY. I NFOCRMATISON Agency-U.S. Naval Photographic Interpretation
Center

VIDEO FILM CONVERTER Contract Numnbcr-N600 (62845) 57003

Status-Available off-the-shelf Co,,tracior-Photo Devices. Inc.

Military Sponsorsbip- Delivery Tirne-0 months
Government Agency-NASA Cost-70K
Contractor-Link Division, General Precision

Delitery Tirne-6 months Description of Equipment
Cost-200K T[his system consists of it microfilm canter.t ca,1i.blc

of up to I 5x reduction,ia code reader,.1(1andsearrching

Description of Equipment unit. Designed -prinnarily for recording. tgraphic:

The Video Film Converter is a de% ice faerrl tconer-~n htsrahiem pt
froma flm rans~rrncyto n anlogvolage 2 x 3 feet on an iniirgc are.i of 21,/, x 2ý44". Adjarcent toiserting them ima frel, arnimec tod are anfo volag hit is8 c

and, inversely, from an analo;g vollage to a film thimgar.acoeraof90bisudfr
traspaenc..-In either mode, reading or recording, storing identifying infotorri.',,un. Item :1,r i t '

the conversion is accomplished by an electron beamn accomp.Oulshe bs ecninhe ith odipaed irer (aifu ft
scanning systcem that uses both horizontal and vertical send uptiethr.tlplvdirrg fte

hesir lefc ( i iii~. lTre scannring r~is, resoluition, .irild desired information or a dupillicate of the rvi-trdtcd

raster size ire vsariiible. inra'ge.

Operating Characteristics OpQerating Characteristics
,The inp~ut opieration re~jurrrre thiit the rIefrs t., he

The storage medi~r iii this system are 351111 and pho1t)ographed hie niitirraliv )L~iced on thre retordinrg
7(1mmi strip fi tins, with the maximnun framne size becing .ireit A mvlarr ov erlay is then plaiced over the in~put

1, 97nit. Fl~m reading is doneC with the filmr star nmaterial and hield dov`nf b% tr %.kcrilkri sSstemi ill o):det
tronlaiv using a scanrning miotioni front left to right to level the item for plio'ogr.iplring. '0(dngr itifolr-
wvith subhsequoent lints p~rogressing from t ill to bot tom. rrtior i is recorded 1h% readtinrg ti purukhedl ,trid tl
A single framme scanr~ or repeti~ive framec scan moi~de of Holllerith code. uiri alha(is krdon stiari (At d rte
ujier~krion a irri e used for datti reading. For record. lThis reaider u.6%iticrs ti lig~ht t.tster lin thc mcy
tig, thle saiirre t(ehtliques. aire usedl, except thait fliW ss Irith produItces thie eqiuis .lerrr of thle 1 iiiiilhciI 11le
ph tr ogr. illhic hill is exposed hulle sc.rfnuiig Nith file piterri ofr tile inputt card. I hir codild irrfor-1.titoi wiki

ilk irg SPOI sannler. lCesiiliriui for this ,iiqtint is .1 itiptt item .rre thein -sirrultaniei iusl piroogr~ijhel -i u
liIL' per nirirute. fthi -oni 111 trtiic-fi r~ited r oil I hit.

lr.uiitraditim ti) re.LsidiLg .111d it~ir.tie\iti ~ t Ott:~ Vlit .ri tlie rts~liedtirdyptrt
I il ( wir tistticr hais tile .ijithiiit- ti sctit t I , I! .- i m iý cs_,.11rr v h% punk t d k .1 d. SC.r tkhi l ni t; .1n

lt ii I 11is IL 'rInd f (IUpet. ;1rIll iS used f, tJ

:ik~~ ~~~~~~~ 1, t Situ i tt-rLN %10liru l l s. ' Iltll 110 0I))

I~~~ Irti~ !iitirInt It I1 .in 1t 1ti hL 1il .111 !. .1. , .,tt.1 ,p

tt itt Ir~ .'ilt huiti .,ui f111 du .1r stun1~l it rIini rs

70mm ROLL. FILM SELECTOR ANrsD CA6MERA~ e Nt ntial furryi iir Ijdt l~e ittd ttctyilt.iji.1 '1'

'i:,ti' P it pi i itilAie 11Us.all% reutuired Sto I .cilit'irc hmind huili. d ti4)
pI i itttt thle irnige areat. As Aicmejvte isen

"..% itilicii? 411"i I r e J %utipl 1tne t for itl k si pltrit .1tcil l.iuhri. I n uits
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[rhee jre tNi Mlia jor jiliptictionsf~ ft, lunitiedl collbitlcrjiblc mifloal wlipofrt fffr it s operation FIilte

phoitographs: sbinrigL of .ciC~aI pliitf alh .11, s~ d itortige tnietlt is a 35i Tut x 60ininn himi thip of A mil, -

r-ffigc 4f ltiocrent infofrniatu jn. Of these, the u ir- thjCkru-xNI to pro'Md Sjfk ~iiotwi rigillih for niadiinci

age of aeriail phfotngr.ipiu) Ki. bfalf (lie Inure recent, 11ulflipilfftlfioll Depiending 11pon ll (ti cffler.1 tell% %N-

because of the crijoial futltillffifioint f.;r such morige tern .,I Ip If s'%n.

--- _______ _______ tie- Par1ý 
At -('him.h in -idditinn tn the rod rut tea

Current efforts il th Air Force (ft ieri.il pb o *" (i -Inhj ca ) IIn (lie pr~ent ICode S~qrnI, LIP to

griphic tifrage ha~ve o&uif~l~i[rmoll 1fn ijifig .1 111iluil tixiflt% nffl 4( 2t bit% vailh can be ox'ell uilh totfl

I (iflifru ft lii unlit trlfftiI I Ili' tifriffm lfuf llcfigffmfii bit-. fiwl tof .If .fid if .flpfl.ffiwiviffi hIuriu if I

;frca' lftr itnige, fdc~(rilftff fifil iffdt inffrfna~oifn

andifl it identifictinf fO iivtthii in huthI huftoftind1If Operating C haracteri st ics and CapabilIity

niachine -- readabler ffftnis. I"ffe[1(ff Ci t~(l 1 f ~ll jitl

FtTONS ini tile f(ifCUifiitf 1060il1 are,tr~ li.i~c nt lufiptfprto rqic il eO ULCtr

beeni rcstricied b) iriwgc tullft.l% I fffiflr.fi ffons as tk t.f repte~efit Cli iteui fof fleslripfffi inhulffrnioffn.

when storing allifial fliffgiapl~fiy. .-ý% f rmillt. fitilf these cards i~re irranged mii i jist tile topj tard th,-

-unit recocnrs for flifil iient storaige are itsinller 'Ind pt n h ili iffitffC ~ii ff f t ~d
________ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ vil - ;_______________________ f-b aiuar t e-. 11-% htl or- All other c, rdl s I uvejut their codcd informiation

iir tifa5 With Unitdi l~rUL So C MOMOf il A trulti-entry 6k'e irt'uires an addluliotal exposure fur
equitpmntsl ar itiolr ndca he adapited for us adf ent ry, wi ih lie ajppropriate codle CA iid tit 1f1ovid

_________ ________________________ with varinus size file% andfile liii 1cititit. ___ ~ i~f i" ff f ff t'k IiIa~w h
Ilfif ~~~ ~ ~ ~ r iti'lfff lllI allowisi tileuiiifnnti

foll owing: I fi r ~ ihi diffrent kq f riptu~rs fort pphrfpipr.

Filniorent IfAte Sofrtingjl ftIiting anI41( in 111 stc u hC dlotrinei~lst .lli

assoia~ited code~d data lire rccurdti lil o roll- film

approximaifitely 100 fect. in length. Alter pirocessing,

* the filmn is tii.itiii.1IN lit ~ ioil itwisrted in its propjer

* Mcedia stifrage lecatioi.

* wil nut Slvst et For selectfiln. th flie (hntIips are pLimsd bthoughi(lie

0 Mnicrdselector unit at the rate of 6001-7001 per weondi. Qfuerý

* M ii eart I input is ;ichliesd byý key Ii11tli.11ilul4 ho~lms rijliresenting1

* Autfomatic t tnit Reciord Storaige anid Ucterie%.ii thle (ffll1flhiwtile of .1 koicilr descriptfor. inIl it .ialtuinitilt

Decvice indfsk citlled ,I w't'.ir kvY. l11iii kei tan contaIin j

nI~I AX~fIfi iiif tb U'C IMICI tled liSrip~i( f f altern' ,iftf

II Unit Retordl Seach irtl 11ffisseoiinvtfio D evice. %srtsc' iI; a t.cinniing gridt is tlie t'iliii (hips fire jfIS'fl'

het~sseci, it fanl a light ffflitI iln (lC lilluilftt' setctiir.

FILMOREXI)tltfffffIffiittflfhfli'5tjt'i'-.iiftf andf *f svli ilfiof if fltriirtmnill III I if~of Iw ith -I par

I )es lopedt h~ j~ff(Ilii' S,iiii,11.fil ~ris, Iritice (Ifuh f 1.1)r I it.1 1.011111111,tf 1111l1f11f ff inlll . ff or ti i ffd

Sha Aailbl Sleled fiiiln tutu iijs are durcix te tff .1 htjl'rlihc ofiftjfil

.S~f~f Of As .uilihlrhiii flown SShif I ilfef .lii lie fin.inif.i0li reotiese totIff

C ffi/- ~ Nof I cf(tt

(ft, flf.1iitfilaiiltg tfilitli Ijipuflilg olfflit'.fli. I 111%k

Description of Eq ui pmnent V% Lr, %%ith in pufifr li '~wtiel'flllftotf. ihi i-f fqjitiluitun

'I lie l-illiitrlX sdNt~lilfiif' fff j Lfif-olffilt-1 i 1.ti1 v1 tte~lis t lit. ,pljfitif 1f71&f itfirai: iand fi-trief .1l

ittiit't,i felvlo. l if, ol~f lfifkiti ol t1m(IALI liriflcr. Ihis If f1 ile ISff tlioo o Is~ o i iltvi lfif fclivltfilfng ffpfti hIlt'

tflffitilfi[in IS fil rd~iiicis !12.p& il'igff. fff11 11."1 1fff1 1 . . . . . . .l I e
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inexpensive and does not require peripheral equip- Optional equipment includes a iecond rapid acce-ss
nient. tile which brings the total capascity to 1.35 million

drawings. Additional EAM equipmenti and magnetic

A&ýt1AJ#Fc CC~rAAtape maky lyc .i~>.to thy J,.t"proctssor.

- ~S~i cssui-essoiiey-ms~v-b~h~e ...... t -,rd or Chin 13/ inch"n wide by 3 inches long. Unt

Military S~ponsorship- portion of (his card is used to store a 3Srn-m-itazao-
Government Branch or Agency-Romne Air microfilm image from which a lDiazo copy' LArd is

Development Center made. The remainder of the caird is useA tos store 80
Contract Number- AF-30(600)- 2464 alphanumerik, tharacters of photo optkitl data %hich

(ontractor-MagnavuK Research L~ahoratories identifies the image. Theicse cards are handled on the
DebseryTim-I mothscard transport to which is attachedt the 1)iayao copy

station. The card transport out(oit iia our-deumn device
Cost--500K to M50K capable of manipulating the cards at w0 cards per

(depending on system configuration) second with vacuum techniques- under control of the

daita processor. The card transpoft has the capability
~~~~_- - - -- -ecito o qimn fnr card merging. sorting. and collating on continsands

inc lsiago~uj-c --f ;,.. WnIwoin,gi fromtedaaaroesr

elemmnts: A general purpose digital computer (CTDC An optional modification to the System provides
-- 160j) for control of (he system; a rapid access file the capability to process miagnetic cards which store

which stores 675,000 images in film chip form; a four. approximately 1000 alphanumeric characters in
drutn card transport which -vccamplishes iorting, binary coded 6-bit characu.Three nIiiagmt cardi
merging and collating of the film chips;, an output are the same 3I" -8,X 3" size as thle hffln cards atild both
copy station which produces a Diazo aperture copy types of cards can he processed on thie %yterns. I he
card with a developed image and which is sitnultane. modified card hiandller then has magtiedic read-write
otusly punched with identifying data (by mssans of ak heads for the magnetic cards and photo optical read.
card punch), and a caimera-coder which prepares Ing for the drawing Iniage cards. Data is transferred
Magnavue film chips fromt input aperture cards. between the processor and( the Cards at 90,000 alpha.

numteric characters per second,

- -- Operating Chcjracterisftls and Capability

Thei input operation for this system is the initiatious
of a Magnavue card. Tlhe itmage portions of the cran

may be exposed by reducing a negative image otito
the image portion of the card or cotntact printinga

ki F $.L. da is displayed in (odec targets and ekposedl at the
samec tinie the imagv prisont is exjiosd. 1 lie coded
data can he transferred from pumibed cards ort directly

)40 Of opetinittc cards otttioniiig the relaited image. lb lik
- ~~complete input isperatiot is tccoipthihlised by the

12 camiera-coder unit.
lagnauAVc cards arc Stored ito a ripid-access file

Uinit which cotisists of at IS~ x Is arris' of mlagazines.
Eails tuagicine has Aj storage capacity of 300 Lirds,
eniabling a total of 675.1)00 image% to lIv ftiled. Duritngi

ani operat~ing period, imi~gayities ciiri lie posit ionedl for

Display at Grnphit Onto Stored am M.9n.og. Card processing in 3.-4 stionds. 1K~Masonut tille for aii
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-e (n s O nc in positi n 1C al pfra ~ i uni t, b% 90) pe ;r second . w ~ h . .
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aint developed apevrture card. 'The card is produiced itl
(lie IDiaeo cop). station, which is, associated with one
of the drumis on the Cairet transport unit. 'awJ ~rd
l41itjfilLl "Irr- Niro

''"' iifii~i iallvrenioVed from the drumi, anId
aippropriately' ligned mvi th the filmn po rtion of -an ___________

Unexposed copy oard. U nder coimputier control, Ohe
film iN thent exposd uii give the desired outpunt lDiaio
top) card. Ilhe computer niait iiaise single omult itple

copy cards to be miade fromi the imiage potrGitu of I

'Singl Nl agnts te Card.
I he 151agnivile s,%stecin tall stor ire Na Xiet) of d(r ta,

bolh textual arid graphic. D ependling uipon the infoi-
miarion, redUCtioln ratioS fromn I0;1 in 30):1 has C 14, he
umed. in recoirdinug imtages on IsI rgninule utarul 'ilitis

---- cillsihi Ii v. e-niohin.-rl w~itht comuputer control led file

siderahle systemi flexibility.

Stairja-*As i table ott- the shelf

IDer'lo per-The Magnitwx Comnpiny

lDelr'eey 'ijmi 3 utnathis MOADtmMcij

(;en,-371(
Tlhe number is recorded numerically mnd encoded tn

Decitono Eq~u ipment pernii bothI humian and macthine read ing, Additionatl~
Description nfohill eitti it. Sot1 I s die dale ir subject ittfutinjt iii,

*llie~ ~ ~ ~ ~ ~ ~ ~~ ~~~tl Medi 17ttlI i ititp ti friain ~ digits, can also hie itic oeil ;is itclcntifying
storage aind retrieval ~sttein utilicnA the unit record jiteiiiiith luietitrlsssittltltt e
concept. I nforumaion is stotred tin it 324111i x t161nni inrito.Ii ~~icmti wtac 6. r

filmu card whitchi cat conta1in imiages of three l/t," w ' tut afm roi tcd n inti ol tutu ofvi fi l tiii% -fnlet ih lem
I"' documlenit patgeS, 17 dligit of cli dcc daii i nil it fe iuc sigit heseithm ers i

filIm card idendtil-inig number iii bitt nuicii~ck an td cuttucrlsaehn iiiiiI ietetini
fttriu.A ettulilelesteni pproprile tcsi lrtgt' itt ,rition ins tile ftle s,

miachiine re~idahi or.Acopee Medi ssIII he tositge fil ,Ims tIn~ noumbered It.,%% is ticl,

phlutogrulpis aItul ciuis rthe dtlitciieiis iliei ~otred, - iltail l 100ofth ~liiititiube d lu ets. i"F ril.liew t111es r

filitillro~es~iig tit.a .t tinii dtpijitatitr ituuj, film lint tt ir
foir cuutiig the Niciliat film cirds from roll tilmt. Mciliai 111,1, ill the ltFt 44115 ,illoii.1 j taiisult: NNshjh h.iN

tile ind apl itiles for slotirgc if file filiii talii-. .4' ... 1ia 0t t iddn iittuutu, bi i~~g
letirrpullf o ercigdcnet i pro, 10,0 Ittuitients .ts-vraging three llages evu~i.

doting hard ciipy irints of Willi cairds. For retries if. it is IIULessarm to l.ntss thle 41444 titten

Operating Characteristics and Capability nutic 14 ultie nutubi iki i j tietc V tlile14. tapoe tl %klie ui~lli

Tle Nle~li-i ssn stms li.cen itkiigneit iil retries t is inuinit~ial i cnitimcl frlimtht le file andt li t in )itt
tlotiuienuIt ' h% l4otutctit isittilec. ii tie tipwi ,pvri- cc tcRciittte I polln kli' lly til14 lbList (%%,
lion, tile *lI'ip'i4site dicutiiient ntuimber is kettul inito fiinilices iii a '-tdigit A4 CSS1ill iiiilliel thfie Stiet tic-
lie caninei -it the little (lie doittiment is phjttllgr.tiptie. lepiurtudcir begm ts s ... o.u4 -id' ., Ot le ra!-uf !
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MEDIA Salwioor

per second. N'Whez the de~i red fi lm card is footnrl. 111C e~ L', indlit tttfl (tic h 111n-inua olvr-It io-11 hif prVidede
i~ u disim etIai.rih mopliped antd ,t hard Lilll tItok (if .1 %tm dIIIII re h Iit Ch 1ns -NN ow.

F~~t sturcd infurmittiunl. 'Ill, u.rd is theln reclust-d '1
aillowved llt reltori to the slacking staioinr for excotttial

reinsert ion into thc caitso c. W~ith tiii form(if out - MiINI CARD SY STEM
put, info riaIitoiln is retrieved vit hout c% cr retnox ing ~ 1 iil' sx~(ro d.~ SJ

the fi lmi cardl front fticv. Thi% rct ne ii oper~it ion .to (5

titiI It A C

The Media svxteni rtlie; on efiltlnt (onihinai n .Statuii-As ijlahlc

of tllnkoud Inid iadliric u'per.itions. In thi' %iwitiiim i, ~Ifliltar) 5fumewrJ.Ii -

the lapahiilt\ of olertaiog pcos~ttnel (.11t mnxiicrahl. Agm, ) Romec Air I )rs loptctit f-cnicr

iffe(t opt-r~likg specd ind ixctrill rifft is dcxx -Ho% oourt, Numlicr A ISt-(12i
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MEDIA N.F.miIs

- 9clectii sortcr. anal islY 'uNin~ cver., v,'
1  

prc,,

and licripl~ricil equiltlment. the integr.m614 ofu %n I101

I - -m Lqipoinvi hit. providedcc the cmpaiit ' yv fo r iril tiple

topy filing and 'uecl tiii~in ripiud film jur..ueiig minid
(hilumicilfitin, antd high slievd iiiiti.i, itwii ig linii iiirul

I eytraircnel apfjediiabc fir lari:,~ da.i awager .~t prithi lim.

Acit iviplevt Nh init.irtd %Itvi u %utl .oId iinclude:

a Oi~tuinjfl 'It ( mIfhiu Mafdcl( MA tic oe rik dotu

mlcnisi tipl I(? xAN itt findic ill site at .1 deuitaLimii

MEDIA Card noo 0

* P1,Iutr-phii~ liir C 'rrim, r uM ... It I 112A l1Vuttru%

(Itittri~tir~filtiIVtI lifulit(:iIim~mtitrllhuini Negaii't, ).5% I~ ,. r iI'.If i11N fIII %iii
Fastniirum KI(I iik (jii.

ii I Iiiueu redtittimi r.itwi 4u Ii

:mllptmler (Xiii~rul Ci. (J/tiuiqu. ?' nI ( .11urm I'd f~i1CI2.I Ifn

I) lit (r) Timei -8 woiuitl.1 11qir ip tip' III I IN k 2 inlu II 'in 'u~.1114

(~ I, WO11(K ito I SOO~K(ife~llvnuing [II-il u,, f pf1iuuiirtaph' rhom at rI inhiutiln vitiu -f 20: ori

Description of Equipment uuffurIiuliiT i d,/) .I Vi' Niit

The Cqftiijuriuetiiu 1)( .m Nliliiiu id ~il,ý1I111if~tiii MuNill 1.01INICjii' .t iiiti ,111.1 Mtti i ll mm ij i u h, t 1% .11iýf'IN - if

xai; with %~ieni 'iic. An omucrag~c insutalfaiwiui -- hui I cmidiig iligit~il uud- frvitm film icttuull. tijiili itirng

incliude ifre himit. Mhilitad doi itcs , "utmui'uiig ouf Limit- filin rewrdif1' wll t, I J'ifiliuiug .111 UXr1"ingu , m i

iiri( ~iti~. iiitfttir mtj~iiitr lit IiriluCCuNui. i h e ii. (l fu-iit ini itt Imitt~ uiguif
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MINICARD Con.-o Unit

t-tyipttloer tha rt callt'' r ICItAIJ Anld Lonttrd lite 2O ~itgieisfioutlitge' prt(Itied1%(Ileth

it~clt~nhiIuni1C 21A .t 1 ( 12A taittteA%.

ird onit %Nhkh is C.tp1.thlu of ru~diiig "A. fr - reckrd ittt.igC'. it (itix tttigoiltthAIn'l f"I

lili cards joi rooting filmt ird' 1,1 amtl one of ii it pA~itII 'A ui it

sex erti Imt-titin %% ill, .1 t"Vii. unit t"hid is ,i L It li miges ,f t-int rem irds -it box orn 2' 111\ nuittii.u

of dttuI ' ing zhech d- ru.d frit iont fi' itt qitf maul % is-
conttrotl the filmi lard uniOt. a Film Ilr- i*.-'r M .,,1t P1 2. 1 Attttmttittmn tIt dt

a )iuj it~i t I Wap ~rti I I m )i 113A1 
t 

indu~ce lox Nk1tiX 1C.t~ll. li licy~tl.1111

enlatrgemenctst frilini itnlac i~emtrodo' b)~ [lie ( M)A

C~iitiC~t. 1 tltiJin'gL I palmidttli t

0 A tn,
1i'I'd uFIi~t ImI 1 P2,1 lpr imtcs 0 Filmi I muill .1 ti i M. del A I 2 A
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* Inspectioni Xiew'vr Mondel V I 3A o ) 1 ~viv ip 'it iie IN\ (,A

* Iiiii(Llte NnLII A2Aa I ligh Spcerd Tape Remider NI.4k1 I R2. A
a ,Fpi'in i Cutte Montr N101.1l AC A AIA* Il 1 hSilIielcnc I~c -

*~~~~~ 1~rp'a Iqiigiun * lcu NI,~jeI .11 lkitalerM -tM I RICi

* Iilc(;iiii M cli~ A& Illg INb Seed I.1pv I'ulul i Nitidel I P1 A

a Film-C(;iid Smin ge Siji AsLmhk I ot d PISA
NI~i~1clOperating Characteristics and Capability

9 Tranfer'l at M,,el F F A In ile MIilita rd %%t~ell". .111 (1 .1 1i ll umtin to

a I'tipc7 ITap~ ,IIjii idI adig Fqij; uin, giipb111. ibirthand F1O.I1w nbc %ti-rri re IllimigtidI~ii~

* 'k p oe rt; e r FlIp e I iiith 1 Il M m Ie I VN iiA tia fi~ g rh i iiii r in isi i fi h lii i ; t h a1 ri rim tti b .aw ,i

a ITMcxriiei r j T- il SithM lel I V\ ýA jiu %tiilh tc-11oi N (itiii'ii I ' or 1) i hsn lint' PIi ii i
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piossible to store 12 tastandard sire document paiges of Requests for in forimition ire- stated sudh thiat
material (in cach Mnljicard filia chip. 'fliih storage ntagacine or a1 pairticular group iOf 111g.-7ifles is
a rritigeietit cin hie %-;tried from usingu the whole fli n ident ilied. TVhe N.Iliicaird% in thewe are (lhen iominualkl
chip area for m de storage wxith -a citpacin ovtf 273(0 bits removed by using the handling %t ick% and alre insent -l

characters atidrnc 14dvrin-ae-.-,-i .

select ive code fo rmat restres 5 2ht i mn o made according to the I irpiirs' which hit% been input
the soitiog fieldt anid several other cot itinns f' r conttnil b% piper titpr in mocsiai~tilinti lx-i ,i pariicol.ir logical
infotinlation, Nuch -is the (Ilitritert notitiler, I hie rclatiooship if ' id.. r ltsihani or "grcaitcr
remnaininog columns tin the flm hii lip irle used for itth.11 '1C [h ifn.1 oiutput (If the se~trd i to bI a .1 i111111
furflher diesc riptor informat~ion, CAue fiml chip, .i 1111 Lo up)- nim moo ted aItl an ape ritit e

1lie N1i nicard ft im chlp ha~s a si ot tnear one emi c ird, or ain en lar ged hod-u ipý print . -lotai tiniv hii
Nwbich enables hi liecipis to he hand led in groupis of up 1in ;t-eraige seatro i front input of request to delien ro f
to 2000 on sticks. * l hes stick-, ire used for t riospor- [lthe %elected NIii iiri l is (10 liiti 0(1 C.

ing these ft im chips to and from the selector, sorter, C:onsider ing the number of untits. their capaibilit ies,
and ftile block. For mnaniputla tion, the ft im chips are anid their itntegration, it is evident that the NI inicard
depositd- in 1113gaciocs feuzo die hmtt~dlitog si .k 401t S,-tiu hias heco dcxigried for large m.iti h''t'hiny, -4

Information fne' input into a Minicard system, as utilizes units with sophisticated operating charaeter.
in otier intput operations, 1,as to fi rst he read, litter- ist ics and rapitd operat ing speced. 11i ssvcer, oen ci ithi

- - . - pretced, tind ~ittexith according to lire-detertisi nied this capability, this systott is ctitsider.xbly dclptntirtit
classiticatiotns. Cr0ss indexing tmay be extndviijud tt-I. u- ~ aciet~Kittti iiiifWttiot 'jfil t~nt-
sidertibly because the unit record concept tf the Mtini- operation.
card filtm ebips lends itself to almost unimhttited cross-
filing, rhe indexing code is entered iinto tie 5sytetti

hy means of punchied pisper tapec or by direct keyboard P It o P Pk I I TA It Y t r 0 It M A It 10 N
input. This coded infrivniation is then converted to
(thc dot patern. for photographing onto the siinicard AUTOMATIC UNIT RECORD STORAGE
film chipý hImimediately after 'this operatitin, the AND RETRIEVAL DEVICE
related textuil or graphic material is tinicroltlined on
(lie fi in chipil at ii reduction (if 0itt:1. 'llte 0in Mint i - Shiiti--E- xpierimenuiil NIodel De ) Iiveretl August 1 964

card filmi is exposed in ralls of 200 feet from which Alilary Spuuwora/uip,--
2(t000) masters tif negmiive NMinicards will be pirepairetd. Government Branch -- .. Air 1.u,re, IHomne Air
Froits this, possitive duplicates will be made and cut lDeielop enett (:enter
inito filtm chips. 1hle timnber iif duplicates front eadi (:ootraet Numiber AF 'if)l6021l-25%si
toaster depends upoiin the mioItpl e entries requi red bi Con tractiorIisut -d- bo ton cF.i rless Cot p.
tlie Iindex ing aind fi lng a r rangementits used. I 4firr Thn- 'Ii- t2 AM n Htooiht)

Uin ; ll t ig n iiput canmerat withi rectordi ng rites of 4t0 I std
to 90 iser hour. a dupilicatiotn rite of I2t0 Miici crds (eei tgi , l yifr iriittl-i.ie

per itsi mitea itdm prticessor wbtichs t4% elop; antl dries a
2(10-foot romll of 1,11m in -it) illimnets. this input .,Inra-
tioni cani hantdleI large vo-tmtute tif infofrmaittioni, - Dormriotion of Equipment

After the dupilicates have beeti inspected. thiey ire tIhis des ice Ihis been spelictiall 'y designed fo)r (lie
placed in their lirmpler sto)rage niigaicities h\- the sorter %titrige and ret ne-s-il tf Itoomnit x fhiiiilii liijms
at [ lie ratre itf 1000111 .mtiinute. These duplicates nlow Ali i tpeir (if tLit i ian hie plaited on thle ft liii. bse
become part of the Nlinitiiad Wotrkinig FileI stinredi " prticulir vniiliahiýii his licven placet ont prote. t tg the
file bluck-%o sot tI totgatcille~ acti. In this sttr~igr ittiage ito en-ilik- storage of terial photomgrasphy. to,

arrangtiement, 9(ti0,tttt N iiiic,urds cain lie sitiret iii a ficuilifate initmipulitlito. thie 1film1 chllj is hanidled ,iii'l
cabinet tjout tliv- izi: .If i foiur-draiwer legal filc. sinrei in .t plastic ntilnt xshiuth pros le' prolte.toim
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to thle il))AgCi area. These Moun0 ts are eC;Ih NtIOM~lIS J 'Il eii qui pment hlia b'ci des e1 opetd for future
sprate coniptrimerit, 2506 of which are contained in integrat ion III sstems -l requiring tile handling of1

at module. With 40) modu les, this prinidrs a storage i nformationi in the formi of photograplhic image%. In-
capacity of io0i2'o filnm Chip-, for thi, r-fcoii.4 i.... ideraeion1 .1f 1 tste'i lit-inions. it- desiaz

M. h;Lec~~ricdnn In xietn of PXIAnd. hlas aIllowed fur conipatibi litn with Narinus peripherall
____ahip requirements hase influenceI (tlesigit elaracier. CLtl IiP~inurnias 'KA 11 "

is,'cs such that the current model's performance can operat Ion.- __

he maintained 1111 t0 A edp1)Ci t) (f approximately one
imillioin filmn chips.

The Auotiiiatik Un~it Record Storage ;and Reiric~al UN IT RECORD SEARCH
lDcsice consists of thie storage files and filmn n10itut AND DISSEMINATION DEVICE
handling medianisnis, ke~ hoard. d splay paine), piper S11l~tiJ-SLICCCSsfUl VXj4L 1411410A itt Kii t
tapec punch and d ruin ncminoirs. I ýsing ratidonil storiage -

and parallel operattion, th is unit can retrieve one filin Agnc - n I .. Ai[:ltcRmArD% olnvl
chip in ai maxii ilLt of 1t0 seconds a nd 60 filmi records Centeir.i- .Iint ArI)reI pi:
in less than three minutes. Infiling can be aeeorn otatNmer F062-%
p!k ished - t the r ii (,(otitle fIini ch ip in three seconds., ntatNioer 3(0) .'

- hi-- - -b ~ - im :- 1-arin

magazines hy which up to 60 film chips can be I.11r fy IF

removed fromo and placed iii (ie storage unit during Cost-300]K to 1006K (depending on stoi~igc
one operaition. capacity of experimnie lro i odel))

Operating Characteristics and Capability Description of Equipment

Input to this system requires the insertion of thle 'Uhlik device is an experimncitil niodel develblipei to
filmn chip ii tile ptlastic molunt and the subsequent ideterminine the feasihil i y of handlinig anid controlling
placing of the mounts in tlie inpuit iniagazine. For Omnit x 100mm unit arecord 111111 hy the ume of pocou-

I, ~~scilii integration, case of nmanipurlation aiid oper. 11411ic propulsiont, imagne~tic edge codle reiading antd
at i g speced tire attained by automatical ly performiniig liii lie. (1% pho11togi alhil it ICod reiding, Thec unit
tmost oif these operations. Use of dhe fidm miitout per- records are conitained in frarnce% which ha~ve iiagteietc
mits considerable mnechanic.al batidlinig while affordl. photiographic and edge-notdlted (oile ireasi. In opera.

Ing sufficient protectiont to thie ftilmi chip. tior1 the unit record% are, retrievedw. ee'creu andl
Uniut record retriev-al reurstie iislociatiilt oif - iisti ihutitd hitck toi %lirigr no tile hai., tf thle codled

unique 7-character alpha numeric accession :number informat~liin rded by tac die sternes ill iit frth i~i rarc

with ;I storage locat ion in the tile. This is acon rnaidese by tieI is offou swi tha pehth (lrie (artierli

1slislset by the initegra ted malgniet ic drums incinliotV crir fte are ryi
which mas~intain s mfi iirol o%-er tile ph%~ ict i %orage "c'
Lunit itid keep~s track of the, physical loc-ation(iif .l 111sli scriieiltoe oiit fI
Ii fIt chipls. The nuleiiory unit caii rspn t41.1 reqluest 1, 1e 4it, s t iitile aind ai onal (taitiie. -1lie odain frale -

asiii tort m t lS . t rick %%tr,2so a ehll.sol ,1ri
for anl accession nuiiibir, iiiioniti.itioti in .i pirticulir tn.2tiaebi.Ittielr.

cotitro Ii I ie niti of mentil til.irrivr%. 6 renI~lIis iie arrier inagaci nesaret, or invsentory co44rol dinili Ilr hill oilts. tiigle it.ti 1I 4
i li

response is first tindicaited on a di splt, patiel sti thiat
flirher nrerogaini or itii flaon to r Oitj~l eide readlers. aind req~uired circours. Ilic tontenl tc,n-

redqorst cin hie consicdered bcfire 'j ectiitn of tlie s c441.ti h ig. )1ci.p.se tj~ isa
requestedj 6 iii Chips into filhe nillii n tiagill ll. Ilie.- 0 hhn eurdfr prit144o hintol( 1.4 model.
I~iecvd filtol thips ime ejectedilinto tile output tiig.

.iine in thle lirtlr rcqlucsted sol that (lie (.iii lit
imoirdictt~cI-\ ivciee in euoc-r. whlen ilrderedl sequence Operating Characteristics
is of ilipotjiiiice. 'Ilii. (Cies 1i 3 A a s .isi.i3gc (a .iA ii~x fir 10 0Iit olif
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Exipotliflo*i0 Model

records which .ire stotred in two hills Of 500 ruo~rd% (1he11 prrlyprxeo tiýpormw l(o

each. For set rchlig, thie unit retrisieeecdiow oOtrt eofei itcnient, h %ich r dile -~ dui

anl air mre.Iin, read ma god ic .1li .111d, if %ec~i td. predeinoed fun oitaicipi' - ciot ot1 hri. i

1  Iie hogh ji photographic codc reading %LI lioll. %cIlop aotilC1.titiL CdfVCNA and ld i~islliii~llimo leth

l~paseid thog i t h lpc) m u.d on trw e i h iquecs I luwe' Cr. initiali consider min'n of ialat.

selected unit recO! d, are dirrctled to thle i~pproprim 11.1 ivi ben unocilme wi ll' losintg thcati l"I'llitii's

output IlllagililVOON those Iiiagneieti.illy1 SCICCIC(I '1 '"ili- stliru Ao hiiide gr~illhii iforio.1ii u,.

thtise selected hotl h olagoeticil Iý and photi gr.i phi.

ciily n a' i)~e.lihe ri-cajted unit records ire returned

to their proper surigo: hill by OlPiils Of thie edIge E. Unitized Photographs -
notlchediu cthanii I ~ de in tile Loiiit ret ird I rmioi F ilm Strips

I iscyl t~m~CC lllt d s ibt i t i htK ht WALN UT SYSTEM

storage (or 500 camierats i% iccollipli j ed in ipprixi

inate
1)' twenty~ 5iuitolds. Stalus - A'..iijbihl
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Govt'rnamEnt Simnanrship-- input control Lard ire inpot into thec iniage moos Crter
Central Intelligence Agent) for transfer in, the filin strips, InI cmoopleting the

i essxinidex, the file locat ion (if echrl document is recorded(

av;Lbl o .n the Inpu~ t'mismd-nii~ut.~snnn
d~cmor, . IIouibe in st'.ecluctm in.th

tOSIT~tiviiiimmis -- - llirtdocumet addmress %iectiOil~l !trie inne".

A search in the retrieval prncess is initiated hN
Description of Equipment feeding the, desired search ternms andm their logitam.

Walnut is a latge-scaie docoloteni indeinttmg, ,lor- e~tosi noteilnptrAlisrcsmith

age and ietrieval system using an i ndex computer tmintrmei.1rprmvdot r'spne

subsystem, and a separate image file. Ua ds I (1COCl il fmrr'oiilrm. ad Is lic
Doncument inages are stored at aI reductiomn riti of douii nmchicrmdstfr.Ilee

35 1 i th iagefil onK~~v~r i ti s ris 09 wd~ cards are reviewed And (1o111 representing joformim-
by 15,5' lng.Ii~ch tri wil aurtrooater~lt~~ tionils esired are returned ito th hcomptitier index whit Dr

iinages of 9)9 (8 by 14 inch) pages arranged in three then duplicates isstdrcsses, page uomursl, docuoncri

columns of 33 images each. 'The strips arc grouped null ers and rtolucstor inumbers on btlank photo

into "cells oft 5o strips rich, wit 2oo( omD tese culls amperiutat cards. Whetn a -pouached photo aperture card

forming is module tI.pabie ati woUiiLoirig Li r is tinsertedl into the iniage rile xnd read. the apprrml'n-
9 9opooO document pages. For handling, the 200 cells ate film strip is drawin fromn its meLi o id up Eti I ou

of te iagefil tie araned n acirula bit wich selceted iniages are duplticated oin the aperture card hy
i~ somtttatetite.'~tarp 'nt rnslted~ a Use of a 200-watt mercury arc- laimp. Thet imitge-

sImmv (tud cci1 boctiath an accesq nleiismu1smi-------- N ieg~wetsr-omr Ir....,t;,.d roll 4hC aid ofrnl
The index computer subsystem consists of aI com- iwro ~tmttlf1 irlv[rlte

puter and a large tanudom-aeccosa digital manei In the Walnut System", throughput of iwlii in.fige

storage device, A typical configuration would etmplosy file is approxhnittels. Vo( cards per hour. Image filc

arn hIM 1410 p~ro-es¶sing unit working with ;a numtber moumles may bv added wi hiout limit. but, io nsinitoizc

of 113M4 1301 Advanced Disc File memory thets nihrotIsidlsritrtaltlsaerb
Punrched paper tape, punched cards, tr'ir gei ai able anld cich itnagc rile has% a special Otperaltiotnal

can be used to read daita its tr out of the spstern. Iis mirde which allows cisc of %iisgte cells frctiui stolic

data would be divided into three categories: Keyword storage,
tabte, subject index, and doCI1cumet address. index.

For this system, search time average% about fiv'e
seconds. Thlis includes the output of the address dtim F. Photographic Plate Storage-
Anid abstract, Image sciarch anid delivery of the image Sheet or Scroll Storage
inforitnatimin in fihe form of aperture cards canl he
made its 5-t0 second~s. PROPRIETARY DAI A

Operating Chatracteristics COMMAND INFORMATION
1:)1 i pt n'm te 'C tm i ~srts ecl ~~cuui g RETRIEVAL SYSTEM ICRIS)

documnstt is assigmied a uin ique m1-11t inent numbmer; rte Staums A sail uhle ofi-the shld
p.1ge is recordedi anl indlex recormd and abst ract are lDaidroper -- Rardtoni, Di ii mni of I tmit Iitmluist tic
sUttICIINd Onl pape1r WleC; it ic rofilm inimage is made; ,)~tc~1,, 6mm t

Utid an1 input Coinitrol Card is psuniuted with tihe do'kiti. (o -jt

micnt ntumber iand page cliriti. thei iindex inforriuuimi.t
is then loaded into [lie Ilmagnetic iit~lex NShiith i.% Dsrpinosqimn
airranged accordhing it) pre-mtelerrcit sitbject or kc%. Dsrpino qimn
wcort] lic.iding% fior friuture scaic It iii resim rise tom rier In (hii sv c iimi ... ... oif r proliii --I pitp

requests. likewise. time tiiirrmfilrmi aid the punclrei toriul1 mint ir ire 0imrct oil tr 'troll tOirititiet ý1i.
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can ridge which is inserted iii tile Unit. U31)01 entry of hiord entry urnit. trill dhe ucerti control crcuirY.er

.I loc~iton numbher ctrerljmriding4 to die desi red inige, 'lire cpiit.rc prri nter nmy tir limt not be icrmi rrprc td

thle Unit ruatom11iti(till) pl~i iQurm tire ima.ge for diNplay in thie unit, depenrdin~g (tn ic lrulIptr %witern

or eeprodrtctinn. lire retrieVAl ivmiteli is ;I Loorhitred Selected.

Im 6ruruad 9miifi i~nm inim(im ostordgC si-stern. Ilmaime

of ir unqu rtapriig f he i dliiiporilleto Operating Choractlerkile1s and Capability
ilitorporate it rurdorn horb Iiriri rind 3smrur nltcra

iragi III (lire scroll. lath %(roll 11r.1% rilraill ii CC lire irifornuirrirt irr this si 'tern ki sotarEd 'ma 1 2111

500,000lt images rif 81 xI, I"jgs or o er 2m m 'Krri o -100 f,)at % 1, -lart II M% hr based K iii ar umi- A

irege draimings. or anm naihintrinir of lit-e 15o 1r0 fant molrrl a.n store up t" %r0lrMxt iAs.qt, ( Sa

farrnirls. As-tige .irtnrrrmlt rvrtr(' tii e int' ina x I " lrrteei.li. lThe sacro!l i% dii ided into eleven

desired irrmge. seieteu iat ranidomr, ik under Zr) Oall~llrr nrade up of V4innarr( tI x I i(r'Illvs ssiI1

Nearrad'. Seqenetiri1 Selectiorn is prpariirailc nirrarlli curse(h frrarmes di% tied up minh nirre stali froirai tirgi in'

faster. - curtilairi t"Is i sandard HI \ t I" pa.gr% of riafnnaim

'1l1: 1h1%i urirr i% a hu'i-sijed I onsil- uarrlinirg lion. L at Iiolurirri tAin tile strll is idernitimlr b\

rue a-artridge insel ini andi -croll positroniritg aivlt-i- fouro-digit code gralap printeda 0oirg lthe ct-dv m' the(

riaini.o mtre projuection .iid rhispla) sivslaiil. tlie Lei - stroll. [here irc rihree sto~lipin lir inil\iilt % hts ani
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taitted in this code group area whth are in l ine s ii h been ciutsidervaf. A% cI icoe . currtent c ffm i are
thle ssih.franics and -irc used to stop the scroll til a ~onsidering thle Use If( CIUS Wilih sArious methods, ti
part iccular suh-frarne ather thle correect Column is in put and out pitit iso n antcrppprt
found. There are 33 sub-framie; across ilm -wldth, if tEicntioite and radio cci miso i. CiflpoiCF ind

zr c~roll to, it: iIIA athode ray iuhes.
-cii~~~~ ~- .o 2 eastarticutlAr stirl-iramu "%

ineans of a Coide p)late antd photorell svwtcn i s

1nioainted onl the Carriage contilining thle scroll. tilhe ELECTRONIC FILE or VERAC 903
%croll seairch opecration is conduct1.10j id tilgth' %11roll

Shdu3o I borator, fii:srtoi' i si
and ac ross the strolli at the samie t imei.

Thie entry tildressisa sesc ii digit mnonhervt [ ithe ctii i

fi rst foutr digits selecting thie MIL until; thle liftil .and ) rI~i s (.i a

sixth digits selecting it particular framc within thle h-itciry I) huhi 21 tot8 1iitihiltfisor Cs [tcriiiiiitifa
coluttllln andtti tle seventh itI gil selecting one oIf tile mlodel

nine stib-franies within ia frnic. The seventh i digit C.'il ,--Nit a.k5ai lihlc

al so can be z~ero, which will position the scrioll itt tile
icenter of thle fraiiso selected andi change tlte proice. Description of Equipment

I i- - mirisidrt. a disiliwv of thit fufll framne oyn tideresoe ttirpocgif- iigi a

the ..screen. 'Ilh.e projection of thle scrollI itiiiagu unto rTduis deicn r stIo res 1 n II i oi c t i vii t

-- th 18 xa a 2l4 i nch dispilay scre eni is acc nm plislied by a e LIC fion ;it het io n o ntaX in Isiz t oi~lt t vi, 8 mi nu

~eIerfu- lme,1~c fte iltsit pages tit it vtiarix arraneit citt lt pros itlilg theQ

Kavriaterwal. H ard toil)-iiH.u of the ~cr,,Ilt iii~f-i it-t&42S8f~l~~~f~
in ecams he mtade by inserting I ilcr no(i leelf VI"l.fln6:1 ýeioj(ftl

unit which positioins thle CardI in fritit otf the intiage, tiestred iloctuttent or document piage is aeconinpi fised
removes cthe yecllowv filter over the ultraviolet light b) ctoedimtal~te designatiuon indicating dile cohatito, row

soure, ntieximf.- th fim cad fr i pirdocinic ndl plAnME of (Ilci eitloc (joLt.10,
soretnilloc s f~tcr frapeeemtne f FlicEectrontic Fle consitti of three basic unlts;

nibe (i sconds Th fiin Crd t ten dvellie 1he stell amid repieat vamier a fur recortling infoirmttaionby is dfesk toill hteater amid tite copy is remd)- for on flInt, the d irect atcess fill for storinig anod retries intg
viewing, sticropihot ngraphisc reproductions of diottitnerits antd

A difuf feints systetm, Controlled by Otie ititage i ouetntntui.Otu a i!iltefr )
adtdress, protjeels eititer thec sub- fraitie or thIe (till an dc:(oentc nropt P~imih upca n helia% inicoil thepfrmof
framei onl thle 18'' x 21'' dispflay screetn. A setficiltiaf dlt letono15111 ofticai dspi, cl ttn'% ic lriiifng rrotit Ji
scanntintg key 1tertinit s rap~id scannintg of (eanics (ir mii01 intfntelcrsaipitngo f 5
subl-franittm Accordingly-, it is possible to scall tir "Ill frinitotu.

reproduce ill, t 18i pSfagvi is I untit. In tadtitio tit tilte
visuial displtY. a tue ru. 11iniage Ci tittkt prinit iitia) he Operati ng Characteri stics
madfe front (lie selv, ted framei or Niil-frjtiit. 1 his% filmt I msuniiieis Lan he lit- rdc moelitl the fiiim plotic a
vard, capabale ouf roittaining as nianittv 3s j( pge itliage, the rite otitl ou imiagr' s, iuliu[ fI o tilmit fillie tie

of HE/,'' x I 1"', otisi be used in cofensii utionl itiir roltlin iti.1ud siioltaneicisl\ Ni t11.11 oic -III lit' plfated iii .
viewer% and plioters% (.1 ijlcrtiiresi. risteh(r 1til. 'l1C inidex imiunttiattimI ft ihti:%i: ituages is

lThe QUS eqtiipntcnt requires thtat tile .,cccssiiut tht-nplt dced ill an1 :Xtertiulf iitdes tile ts itli tltc ifeni

nottl'ecr deleineating tlte duictiuctivi iiligv -a(.11 aturi o ltfi itunom l~ur retriesif, if would lie necevssirsI-,l
tftle scroll hie knowusn Iut.fure I sc~irti .wt hr itrioattil. Aiittli idcrnti (itciliu of thie item friomi tile indiex tlfe
Operatiton of this des r its ha% ftc tl rmit~ined %%itlt inl before: retries ~if of thec desircu Itemtni od Ix iniitiatted
exterinaf indlexiiig %),Iecit for ififili tmions Nshluri f~te dirertl ar sslii his1 .i ttvim'ors ss stem liatI
informiatioin is requlested he% clocunliciutci~-i I foss- .1ii11iii1aii4.ill (l plie ite stIorl9CIlle ierf in
cs-erI mlaitking (.f1 U) cuiiii1 .tihile ss itft Naioiiuiiistil- resputtise ti .ildrlres coimmitii du sigitil s torcd iniagvs

lug 1.0i11ctfiiS oitfher '0 stett requfiru'iiiiis Its \c also are hioritei his iil accessiion iumiifcr delitneiting thlt
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row, colkini I, .110i plance of Cad)h iten). In sot (if Olis Operating Characteristics
in fuoeoit iio actdvates a carriage whif.h mioves tilal;ch h i iirsa i sprirt
required imiage plane to1 the reading st at ion. The

to~ the pc.thoset being searched is slected and

_________ ~ ~ ~ ~ ~ -- 0oe ak. iig i t1(1inn ilae areat if the (lvi(c inid at wet
- o~~~~~roperly tpositionedl. Average access Little -o xros iiIVlfV necr ous.

ithtieis one -~Od - - - - -_______________the :urso)r ik set in each haile, a hiTFsize csdiag
The E lect ronic IFiC With ,rttd EW A Lpaci1ty if tell i te repndn odu r!eI jrie e

inill ion legal uire pages has% been designed to Ile uirl11i ijmn o ses n-
pa~tible csi tii s ariots l-stemi eqipm ent'~' co n figti I ntisp- dri h i tmi ihlgrcllo

tions. Conthinled with ii'l an lt"onat ic insdex seariching In ths a reft cc the js iiit fri mi esh ighted pIilond

capablifity :In(l high-speced tir1itit11t, this equilmictiet is n oliriog ftestielie a
capt hie oif large file ai iflica tions. AtIistge.1st hro Ier

tonic ther probahle tre~ies rn (if thle irojectedl itvni,' to
thle inutiA tqer% and dec ide f a ii thle resit It svtie t icr

MICROCITE thie starch istest-r iltion relipt te niirdi fcat~on. 'thest

s w~t~Sttccsulfitiit-uoe opierations aire liossible liecause tile serirchr beconms

Vct dicfer-National Buhreau of z~anda rds hr fadsdlehc oj i.t s seiir ua1 scearch. Ili ternis ot browsing, a Lunus tilit t ... 1 I.

Cos-- nt- *l 5K.-2oK thus'* provided. A degree (if Nfrec browsability" is
- - -- - -- - otentialy iv aikhle Vasc coniccut ivfe dIvinctumet nunuber

Descriptio~n of Equipment .... 4 J.fiIrshet

'rhe Micruette equof sment ts an extension of nidr1-h n hc the stoe ItN s 'f tnfnrrnst %frill

inekkiihbn system. T[his tconlcept utiflzes index termi 11~i:Flii hd h soe tii fifrito
to are recorded ind pserk-a-bruo cards for stoirage oaf the

cards toindlex literature by deducting unique p)osi- itemn codes. The process for storing the Ailtracrt
tionls for cacti index itemn on each apipropiriate card. invotlves tie fiinn ont 10 inimiiejliii strip% andi
By drill inig huolcs at these positlions, and superinipos- dhen cointai pirint ing (to Imurlue the proper ;arrav of
ing a group of ciuds repreivniting thle key words or lovse-av ii he% .5n ehtintto[t
lernis of interest ex pressed hy a query. thie expoisd or lile~l~s~ ilt hes so eo o a i l

lighted posit ion wilIt identify the diesired itemi ouniher. ; 10 o 1, d iveare 5~ I H~ttIw 3" x items rekorded in
hi tis rs aIS x s 'Area onl .a .10" x 21" filln stheet, In ttemrlb-

Iitiseiticlutg teclintque, the (lrni card% correspoand g iaoltsofI1,)0its.ppriratI

to thuedesri litori of Is sea rchi quest ion ' oesoth i thelas cs e ila i h
Mficrocite provides a peek-a-boo s% steni tirm cadI111hri- o h trdinarrt

mecans for visua~l displaty anid outplut aoil) of t be
selected doctinient's abstract. iThese abstract~s are ii 1tl cen

stotcd~~~~ W1.Ilciitae n. im matrix. When cojio-

tiL-tce froin a sulieriniipositlitin of tertni tard. is

nrtise, il ctrgnintoftlC iuoura~ asti'I G. Photographic Plate Storage-
is dispflair onIiilt a vr ech io tt~itt tile ritittten itrio Disc
nias tie rcadits inispectedl. 01111lu pitt 10 te hittlileit ti

thlis dlisplan or i 1.t(I rl~ý copy ý liets obt~itned an 1itta PRPP ItYARY I NFOR MA IO N
trod Lanrd tilti or osci

t
lo.grijiti hillier or the tpicrms

n1wiiv hisc f reco rd dIcmuiico nullifiers .,r it hii hiblii- I TEK MiEMORY CENTER ED PROCESSOR
iigratjihicil titalian dam11 i interdr wo ictriext: IhtI

originllt (tl litlt.A ini I tenciilttli sill

thle Nlicromlte N5le1in iimnsists if -i hiivkaI~i~aits uid Aidhira IS 1 ...11 ... t1,/I?

potuic .iinl real' ill staind oild the Nvaidi-upolut lon (.os etniuitlt Itirti it I .l Ai Ii -rcc

equiplnchli A gr - -h Hmie Air t5ci (.le nter -711
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fish Meffisry Camot,,d Prumuur

('nntrarri Niirnhi'r.-AFiti(OM2)-li 66 ___scan of crcreinofrctuita dr'aeltlionn and a !radial move- -_________

A P30(602) IH2 mint 4~ a I iplit %1 iol tCnruhinr'r CR I' aund ICe,% A il0

A1130(602)-2072 inofvetniewl iii a closed~ %rvo Ilimilj) t cr1 ~ .I(C% in a

AF-30(602)-2080 sampling basis, an) one of several thousand concentric

t(Jf~rd~or---l~trnaiofl~l*I'ieiictr Crp.tracks of hsforniauioii SeArds logic is sudi that for

technlique dcs'eloinient and1( deltclininifltol of tile * Matchting of any lengthi string in dhe %tore (1) AnI)

feaisibility of mienory siorage a~nd retrievali nctliolds, eqluivalent entry in [lhe inpiut StAnIl.

Tihe current lirograin referred to as thc lick hMeinor%

Cenitered Proccio~or is conipieceiy sponsored by lick * 1)eeriniin.ition oif (lie iorsgest uinutd in tieL '.torc to

Corpionraion. Anl 11111M sirinig.

Eslinatr'd I).nc Arcdabihc-S~enilemhr 190-1 & Matching Iio small segnients [if tile oinput string

Com/-30t).. ito 10)1)K (b~siniated) 5Shell lit) 111.11i hit) ilong %Cgolnift, tanllie Iifound.

a C )l1(itiimllf .idilrcssing hti- oixii 5(ltinlg. i .. th

Description of Equipment i~looeof one scNu1hhi, h~.1 print or 511 ('tding

'ille de~sign (of the Ilick Mninors e(:cnerd Plrocessor s~-h

is centecred l (ion ., pho~iIgr.y1 hic digital siorage unit1 * Partial nhiii-it ig l's %toragc of ul (11 haratiers.
invented lie D r. G~. W. King ind( dcle-Iojlrc to high
degree o~f , t~aloi Liii% in thie AN / Y A Compute01r * M(lit ij)ic iii1m tldl g ind re-trimi h.% himoeri 4 1 I

Auxiliary' Nlcniorj'. A ten-ioth diaiefiiic glass filii, loj,lk Jlir,11 tet in lel lf,1 the 0(11 1 til.

disc with lnit annultis of pisfograplliL lli recordctl 'flhls S tlls'11 of (lhe foil.,ssing 111111%:

inforinafioii auihil aln jIll in h il i a Id its Al iriplitery * 0 'sicloo Rec.idcr I lnit

cmintloNvd. ACLCS.% iln informalf~tionon (iltie 11151 i%

.dltiicScd b) a rowtaional moemn fl0CIIoIf tihe di Sc (t5 ii * Se.lrdl Logic I nlit
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a Aux~ iiay BIffter Isleiory Unit ture and length, Fo~r examiople, it max~i be a imitt l

* Dic '5"ritr ~signal. a lics to it table, A osac roinstrud ion, in ent ire
program, a sentence or pairagraph (if text, or a suit.

* Multiple D~isc Storage Unit gesicd list of pmossible index query ssords or pIAge

# Inlsut/OUtlUt Units , u*, -....

- - ~.. .~.nt...- PL......tnt. -- Atm-ior fo' rflirient nrncirssinr' of informaition that
Ilic scarch proceeds ats fullov.; I'lic logic -deter- reqLiircs rapid access it) dictioitar.% or index yp

minies w.here the reading lighit spof i% at the timte the digiL3Ilieed information a" t "-bilit y~-' ai
Search is initiated 1li. sampling tile dist readout, 1:1, i E~icl dist in (lhe IProce~ssn is LA1.ipalC oif 'tOriotg -. S
decides whedher the spot should hle deflected to%%m trt Itt hits of iinformattioit. Multiple disa units s% ill lie
at higher or lower tratk. IThe spot i~s .ils isslrc ol'g. is .tlailel for reccording up to 101 bt its of inform.t6ono.
Abhsolute addresses are sot involked -both the 'l tilt D ata call be stored it the rate of 2 bjO i ts:sc and
stream and the stored daita being considered pa rt of retrieval rates wsl1 %Jrv froll A)Is %et"onds (fo -1 simglO
anl open set. When the spot is at it po intt jusi hc ond disc to) .% % ekottid or the ma~txi omum of W,' bits%.
where the desired data should be. if it is intaced ini the Processitng capahilit) ' Will be A comibinaition of table
store, a serial backward swait is init iated. t,1ruak Iloinun look-up and ha rdware logic tailored tol the mutipiltie
terminitate tii nI iisii~cepsf ii search anmt mod ify Ith branch ing cha racterimsirs of l'atuag f'romxsiny,_____
qpr~khl modi' Wh n A rrh i adp fmmmAirrir'ri of rhe r-imhrr than the' hatched and hvlarai data iennei
matched Neginent is read nut at a 11 wegabit per second instruction ex~ecution of existing bosincis, and scien-
rate. This functioni canl be a~rl3)triiry both ats to sitruc. tific computers.
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SECTION IV

SURFACE PERFORATION STORAGE

COMAC MAKK 11- ~ **~* .I.,tntipi.
r in t t,- 4 d-hot not )in tt v tithe r

I~crb~pe-.--3crori .chncrCurrur~ri 0Merge the itcniN frotrr iýNo %Gird dclk%

Ielir'ery 'ime-3 nrrrnth it 0*1 Curr.l ro rid dCi k%. %clecti tili e iterm, thatr

t.,ost-Notii. mrilahi e illwlir in cr1 her dck blir not in bc jrh.

Description of EquipmentTEM RX
(X)OMAC. is primrarilIy at device forr aotruli r i alI, sttt -A~ %ar la lie off irle sht if

searrching it card intiex organized culucordin itr o thc.i Divoe-oies131iesMcieIc
-~~~~ ~Unitrn smystern. Using this corncept. descriptors ;ir Deivr l Tr i mer'---lnc Ito3rirc months re,

tiom to bui riturvilt.tarus ire oriiij tttCl-'',,, tI-t---2tlo 1r Witoo --

document or items of stored informattion anti orga.ur
- ie~d accordling tom tire dxvscriptorr or key words dcscriln- Description of Equipment

- - - -- -- --- -- - Jt bin forirttitiorr content. COM AC. is used tru
corntpare the rlrtriý tircniatotil w ith descript11or. that Me -r~rnai.re ;- S-iftint'it s)vitin, for ~hmunlirjirtdei
of flterest and tot select tile cards that satisfy tire risiufi iiltionI. C Otuilit fIrurm th is . .eN L'irt- i, irf ritenti hinit- - -

user reqest.number wh ich permt-s1 acquisitiorr or o" the tle~ired

Opertin ChractrisicsA cormrllete Tcriratiic., %systcrm (or handling tip to
Operating~~~ MOrOtrstc iuo ites ionsists of tlie card reader. card udrjiing

In rise, tlir (flMAC M'vark- 11 pecriormrs liugital urrit rand Te rinritrex carrd%. Fonr larger tapatity, mcuicls

oprilatioris uojrn information conrajinedl in two de~ ks whicih scarrrl o n rtrpe inrstead (tf the iertnratrex ad
of ll1I', cards. TVhe ducks orf puncherd cards to he Ate aVatulable.
corrmparerd are placed fitt wro adj acetnt cir d readers.
Irnfocrmatioun frormt the cards is read in rolurrin Operating Characteristics
wcrJuriet:e antir MrrCL ies f ields are sttored criop trarillrri e rriinrrrie ~en iri ut
ir tihe elecr~troic cieruitr-i-. Tire itclls fromtir I ret oi

dec ks are roirpa red andl, rieenlvsing run r he lirgita Ing t , et moque anrd sull icrpirsir it ir frit %vrchnrlrrg orf
opeatin sleced nd ilermits f tle onimrim. storite infornrtutiorr. A 9-' x I'"t ern~intrex taitl i%
ttjter~ntiurr setctr rund the result itt reurmeo rocmriorrrrttl -

ire either igr ,red rrr ir .tilsfrerCl ito 11r Ire rr 1111101 . rrelftrci, c OtItcie rprrriiIrdfr
(:CIM ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~e c r s trsrriesmirutui utr t- istiirnrg thie luft! d.11r. t1 hr il e rd, rt1. . ritltoc Iola-

comrtretcrcl frillri ciris. trarrsfet riing their irter; titr Itil rtirr is dElvutte 1 .1 doltt ritmrr irr item tit infomatrr~tiont

otrtput ars .rerjruireO~ to 1tortic c~irds withmutri laitir thart i, hcsrrg 'truted. T(, p1utie ai1 irrrrr ir thle xtic. ill1
t~~c~ul~~ let iamr-r rus .rNl xs ith kec xc tr rles d rihing rim rein

ofr ifrerr o h i re ttrrrjtlchd and srrltestlitpttlrr ilrl (lie
li itset crrioo nxce ofrI diirinetl. the (.reuerttr \u idAeer tt

Mat 1 1 call:r ~itut ,r~ piuu liutmo f t he l~juirrn Iein ittl. t ill( i ridi r n umb r. tie .rt u

%itn nurmbler or dterrif~ %o itirrrmrhcr trf rile rentrresteil

Cuftrrupirt: o ý.tr u rd uks. scetictiig irermi that irrfuurritritn. ilhi% ii.foitntw rrtrt umriru the ie ret ne'sd
rtr~~rtth trturrt ir cit~ruge lute iontt. I Derlcdinp urporn tires(srnr
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TiRmAIUEX 
lt rhle 47 uelc

cotifrlgu~lraitn. thiq ret rieidi operatio ou)~ild var'.' Siue and loia: ton of (hew.~o' r tic rea~ge

fromii fiaenual to it (01mplete0c a11ornl n tic oer~it ion, e.ienctig 4 findl the inforiat ionl desired.
only thowc cairds hearing the cidcel irrAfgltwti'vl olf

PUNCHED CARD I 41hf% reord

Statist .- AvaiI thlc tiff .1he 'liel f
E./~nr.Ro IIMdk (.rpu.1444) Operating Characterisvics

Defi c-cry Thyit 3 moltnth1 ANi S I 1ADS4 f- n I'll No 11 ED4 (-ANOl DI )T' IS

CosI -5200 toi 15,01),t~t 
h dI$ i 4414 . .1kI ifu~It

tif icoins that iire used to ch~irmu trrue ointefl of

Description of Eq uipmnent inih vtidul reco)rds. Because (of [Ihi% linaion,u witl. ing

A high degree of orderliness' aii hie muiilkhe~ dtl Ny'.tl a44' re sc ic'tvd foir '1,p' ti rctoril' to niret t

inthe prilces~ing. s.toring anid rccCI)cry of techniLcil givelltite or iinfurnitio14n rcetitist. t0 ine way ,, ort-

i~foirnit~i ni hy the useci mof ibchted-crd techtnique. (ltc ittadequacy o4f t(Ik '.y'.~tei is w' divide the '.4 ious

II and sort td I Liiihedl c .4rds or ncincl ji) .'.44d hleinols14) gr(IIIpS old4 to List- A (01iiiil.i141)~ (if l~ionchc-s

putnchrd cards vniplphy the 1lruf)cipllc of .1 '.1441 4411h1lc. %ith(Fui go.5 - --_ ,1 .1 canL o -t't 'i f

or cominaio n oit44)4f shits' or holesC' itnser ted inito) a1 fli. 5cverat cri ter ia. A suiperimnposedl co4ding. of the edg,.



... .. . .. .

& ti Iiii Ii till u 
,,il ,.,.. . .

P1te Cad

notched~ ~ ~ ~ cad vudgetyCIl~e(evcltlr rcia aaImlig111,1,i i itdbth

Ma eade r okts~ poiefrstpsfmco. exesv inenly-oc rgrilcmltma[

~hi'Viw arui f te crd my b o~d t renrdteA rnit.o(!ill the difi btween cthe HIfirniralo If iE b enito-

Manuvral. soretengdo thids cpailtedmcodoise¶ st a punched cards caien an hemr

becomhe adtedioruoes provtidedcon string of miran* xesv ttriai rodpigao milei tn

Miii. datWil prcesor it salr thn pid ardhnd! ng . aid tranr

ccord producing technologyrie can Ilull attrbutil tet
M~uiINE ~ii~ ED UNUIcar ~cvirica rad.nicalle dhis imgtit caird fICmiiiihs 1t en initro-uc

cards. The rainge of ccjoi puren ha% wide ncd; die ci in-
nilIiti inehn insli s ii. ed(ri m n ~ pticer and mial not .Jifc. to he I.-Il .t-tm lr ;. tiling

.~.oo~ pael:thesc:r~(li e dlata proteLSsiog gapl. I hli% inn''N .ii~il do017, lIUMw
pam Ile vitsngliitiliilijsil h av ie hie-

coni moe el jble c~id roccssirgmerairi~rrs rise -cscr. urinroduce a flew 7411icelit of retord ing (l.i .r Oiil

0311C ore17C.11C: ,111 pocesin mclia is it ha~ 'cards atd retains file censei l Iirinicilile of Ilow% cost

lieenil~ (ielslet: anid thle %%,l of 11pp1itat rdromi
rirold media.

F-urtlher progress in i.ird p ri ces~i ig tchniiolo

Ftil I URI ( Al.) l'HO(A SSINi, M NIlDA 111.1 he expw td to) irlipime (ihe prodiaizli of h1ard

Thiu 1iuiclied tird, .itihiiigh a1 liow cost anid W113 01i11 Mi eithier li al. i ,t iC i~I 01 rc11i11iisii)s itlii
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dcsign of new system• f{or (ata reporting now pro- (if dait.a directly onto a magnetic card from the sourtc

duced as hard copy output. Development may also he doctiment without need to go through an inter-

expectcd in equipment design for original recording mediate computer conversion process.
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SECTION V

fb SURFACE DEFORMATION

THERMOPLASTIC TAPE RECORDING When the grooves are formed, the information is

Staus-Sucessul easbilt mdel ofdevcesavailable for re~1idut or the tape can be wound o:n a
utliinatiu - c sfu feahn ibility m dl of eicstake-up reel for future playback. The com pic0te proc-

utiliing his tchniuess from charge delivery to the creation of readable
Developer-General Electric Company information can be achieved in milliseconds. At thi%

point in thc recording cycle, modification can be
Description of Equipment made such that the information can be madle ava.l~ijhle

Thermoplastic tape is a "sandwich" of material in real time for use in displays.
consisting of a base layer of Cronar, an extremely thin The information now exists on (tic taipe in the
transparent layer of electrically conductive material, form of depth modulated grooves. For mea~ningful
and a thin Ltyer of a thermoplastic. This tape if. playhack, Schlieren optics are iiscd to generate an
manipulated as is magnetic tape but cain be used at intensity-modulated image to which the eye or photo.
much greater storage densities. However, its record- sensors are responsive. In this technique, two set% of
ing anti readout procedure is more involved and is stops, called Schlieren bars, ire added to the ordina~ry
still undergoing refinement, projector configuration of a condensing lens and A

projection lens. When used with thermnoplastic
Operating Characteristics recording, the projection optics allow a grayý %kale to

In recording, information is represented by a be achieved from the original M icroscopic grfoos C% on
chrg ater hihis applied to the tpbyIa. the tape.

electron gun. The tape with the charge image then With these characteristics, it is evident that tliernio.

moves over it lhatz r which beats the thermoplastic plastic tape cobie man advaintages ' ofI~llpoo
sufficiently to allow it to (leforin under the vlectro- graphic and magnetic recording. It has the resolution
static attractive forces between the charge on the capability for image formation and an immeiidiate

surface and the conducting layer of the tape which is access to i'nformi.ition and caopahilitN for erasore reuise
held at a uniform potential. 'Ilie origina~l Lharge pat. aIs with magnetic t.ipe.
tern ks, therefore, transformed into a groove p.itterii Current efforts sý;ith this techniciuc are o titerned
where the depth of the groove is at any' point propor. ;s i t ill\ eshIgting (the imilplicatitons encountered 601hen

tional to -the local charge density And to the original (onrsiticring its uise in analog recording, digital da~ta
migi.il strengr!.. si rage. display systemns anJ electronic photograplhs-.

Best Available Copy
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SECTION VI

STORAGE FILES

'I'.....:~i.. i.,-.,, r,, i.tffi 11th rviriesil fl) -$ itO fo asic unit

sv'~o'in have Sonie form ni external stuirage nic to Oej,*er V -1 tnl-- MO W75 OaVr

llihinain their information. in most cases, Sy stem1

effectivenesis is extremiely teleendoilt tilt these fiIO", Description of Equipment
'Fhe real ization of a stonryc file's imiport ance, coni1

hined with tl~ýti e esii for it Emi miliit% %iih~ a tort ro 1-lioues ti ordin.i' 111L tatis ssidl a strillo

varicty of storage anid ciies ,il rcquitirnsents, his thin inela1 tectil itt tiledi t4O (lie butitoiln edge. FhCse

rcsoit Ict iti the tic youpitent of in exteonivo a rray o ad r odi pstti y. ottriks uu t

fiiiog concepits an in lojpments. Those that wsil i e he lifed front the stireting unlit a licf %cirt ing. NX di

rirtsol roi boe ar siitrgo I lo thji ae no isir [hi% a rr.111gotinett, .% numbiier oif crtir rack% tanItV ho ued

ciatod with ainy part co tar svste oi, are mino111al lV 0ipor- Wth oe scioti ing lnit. Those~ t.i rus are selectcil liy

atel, ad hve caraterstic tht cassiy 1411 A% the use of odge-nntched kodio-g .tsiduled by keyho~irt

specrific fiting cunccl)s in .ontrFast to the standardl inPtl.lt 'Ili% filing CotiiCCIt prov1i(dCS this Ilovier With A

Iccial file cabinet tvi'c. 'fli treatment of this category ttilii ot ahlty

will he divided into two areaus ; tanual visible Ii lls

and clectro-nicchatiicalty assisted files. Operating Charactorlstlcs

Thokse file% have two basic characteristics in nuts. A anique edge citle is assigned ito each ctirs within

mon. All itri~v l is lace inforiattion mvithin* . a ;:.rd rack. TheeAJgertos!inttm nn-& i% ioniu 1w reniov-

roach (if ali opel at' U, eilther by ýi at nna ry arrainge log ithe .sipi-niirift teeth fromi th~es cohd muin. thr

nlient or by movable shelves or trays. Also, visible keyboard atId Cotting bar provided on thie file tinit.

detectioni is emphasized as the liritoiry mneans for After edge 'oiling, the cardi are pilaced in itit card

facilitating the locat ion of an itemti and is augmntenid rack in ainy htcaitioti with in A fil grc sint t .iki g

by the u1se Of soCh visuall aids as i t(IdX i ildicatOr, advantage of the randorn scarch cailmbil ityv

dividers, tabs, ex piosed mlarginis, coloir coding antd

storaige arrangement. 'rile int~ent of these files then is

to facilitate storage antd retrievalI by i mrtin il% the

phIysical access and visuail location of theC storted _____

iiiformlladotn.

Currmn commelsrcial equlliniiplnt of chs% type call he

"tinet f 1c'r th ISotorage Of unit record iteitis, incl udin t.g

miirrofil-it crids, aperture cards, andI various %izie dami

L.krds, IIn torder lit) obtatin ani cxten ive iia rket, os itiii

facitvu rs of those cqui pmirat~Is haiL eximnit le theihr-

llrdtictt tEoe to iiicludectitsideratiiin tif is tilnit

111111it lt Oils is liiis~ible. A .t coitStlOuttce. filing tinit

oif cacti oisc are availaible inl ai ofiii i/e sims.1to

Mittodls, niost if whicth can is tceii od~tlite 11tilt1111 (%lie%

of file organsiza tiotn. liirdihrniore. motst mIlatif"it.

aterrs will miodify their uorretnt cjutipitient ior fabri.

cate~ I tlitt t ~tt sl ~ictific requitirementst.

ELECTRO FILE~
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ELECTRO-KARDEX

_______Slata~s--Aalb 
off .dre-shelf

__ ~~a14 ,f acturrr-.Rerningt on Rand

Description of Equipment
1ieldectro.Kardecx ha the %aipc filing (1ncejit a

Dý MRtotoiticaly iv poihd inl Or out of the cabinet f rantle

at the depressiionl Of the correct index kvi All %lide%

E~'1U ,i&.ejected it dc~k high level in porition for imm~e.
diate postilig or [efercoice.

HORIZONTAL ROTARY FILES

UaituiJJ-AVA Mat Clt -tihC-shei f-

F'or ralttWV0l, the desired COdeC is selected by use AfarmfincIrte- Acme Visible Records, Inc.

of the keyboardf. Depressiion of the sclcction bar then 0eiitery Tirne-2 to 90o days

atavac meia Tnto tipt which --lip into d)e IPPOh [if the Cast--tiot)and up (depiendling on %iic and itiodel)

cards, .1 bycard N whl tile derCd codc hia-sno icetti at

thec positionI of the rnctai strips and can therefore he Description of Equipment

pulled laterally by an electric niagnct. As the card These files consitst of a drumn or drutiw artnind

niovt5 latevally, it is placed over a bar which elevaites ha eihr ai~tst ad rpl reors

one corner, enablingj the card ito be picked front the, tire stored. Access to a partinular wection or a rile is

file. 
achieved by manually rotating thc drumn in the huri-

_ -~-iiy

_ 
4
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Zon1tal platne until the desired records aIre itt front of each tra)- identifying its cntents. 'Ihei desired ittfir-
the operator. miation is then obtained by sliding nist the tray andi

p Rotary files are available is vArious sizes and in flipping tuck the packvts coverinsg the rejuiresl (ard
.i .hd-te ..... .... Wtr- 1-1 wosvn w-asluordev~ iwy iorCHAm itrs f-C Mxo nargin.

tised. PlicitItl h iiil~ hiiilidttitt mvrmnrit and
1 

iq rakrd
-3 ~ ~ ~ w 5Thtiwurn-me ltxyVu tine ITUxU wajirw.-irim-nufflarvi

arranged in concentric cirdcls akround the center o i VARIADEX
drumn in step-like fashion. Access to each step level ~ 1 I~ ial tfhestl
can lie ic(joired without interference fromn the Idili.-RmntnRn
cent tiers.

Vzliacry iimr--2 to W dA~s
Cnit Si to SMtt per trio rl~rd%, depentliog on 07c andi

ROL-DEX type

Sta/us--Available oflftthe-shelf Dsrpino qimn
Afanujarturer-Warson Manufacturing Conipalulv Dsrpino qimn
Dliv/ery' Tirne_--2 to go d ays 11dls filing concept 115et filing cards with wide
-t~fm/ 2500-deptrd" inundeind-srim i~L

Dsrpinof Equipment letter of the Alphabet into five "breaking points"
D~sc~ptionwhich are a, c, I, o. and r. A different color is asmigned

In the Rol.TDex equipment, cards froit sSizes 4", X 6" to .ac oI .ieelv iiin.Tufr~elt
-- ~ ~ ~ ~ ~ ~ ~ T t I- -T n -.jt ire swroEd -in tcoe ll try.tlOftry r '' Ba. Be., Bi, lBo. and Br would aillovFimv-sbitiviticr

set on rolling carriages enablinplan operitior to roll cards of a different color.
the desired traty of retords in position for filing (or

* retrieval, In this arrangemns~t, ACcess to fily tray nIuI
be obtained by sliding trays over one another or to VERTICAL ROTARY FILES
one side. Current Rol-lDex filcs are aivailable witb one S/d/jia-Availabie offT-the-shelf
or twit levels of tray arrangements deptanding upon lifdue.Rntgus ad
the file density desired. Dlieboldr-Rrnngo Inc.

Ferris flusness E~quipmsent
TRAY FILES' (oil-t.¶K to I0K depeitding upotin site

Sfat,,s--Availaible off-ihe-shlcf
Afdnnftj/cllrer--Remnington Hanid Description of Equipment

Acnie Visible Records, lInc. Vertical rotary file% are itsetj for tftrittg va.riomu
Iefivearj Time- 2 it) 90 days slit' cards. paper recortls Andi mit roifili ret or. 'lliewu

hiles have shvlelsr wliirt tan Ile ritartlI in a %erticil-sxoto Sito epedingt it moel tO sie - plane socth thatc tlir filing or retries ing of im itt an be
*tCeOitplislted at .1 t on.ta l~ Ic srI. 11si% a llot all ti

Description of Equipmenttirirtorrieorrpaeutssjiti
[ Ft'ta iling (isholique stores data tiardi unl top5 mtovement. With mainy models, opera tionS ,in he con

oif ltte another in a preceesscd fash ioi sutch that the dultoed in Cte sitting ix;Nisitois.
mrgin tof eachi card is exposed. 'tiese card% art, IDependiing uoptn the size tof the file andl i trttss,

att~ichcd to plasti pol~ckets whicht its turn are fixed onl torage capa1city call At v frtint approximatch$ I 4.0oft
A tra) t hat slides inito a (abIinct fir stotrage. [~ray tile ito over a muill ion itetts: (;urri'lt itoduels a-re ivai alitlle
units irea.vailahlt: in \irious sitv% itO arc ittinibte itt wili utp lto 32 suds es or t ira c' y Lat level (-an tie
iniodluar airranigemttent~s ftir file cspaiisiion. %ubdivided it scseril wal % to -it cornioldtitt& diithreitt

For use, index infrtman~tioni is pltcedlat the frontt of si1ed items and Nirious ipplil.t itlts.ti tls~st
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*-

KardVoyer Mechanlioid Catd Filing Unit

.ilr ih C, ,_• .;such that ite !direction oii cnve.yOr M otio llml itits

th ihfre, hhuet di~ianceo i ui hlmovement, 9.;Tl•- - --

of filing techniue parllel pcril!,lufl since in ,) perliur0 •,i•

Operating Characteristics
1i, using a rotary file. an Item is retrieved by first

selectinlg tie lrmper shelfand then the positio of the- _ --

item (n that particular ihelf, Shelves are selected by

vushing the approprilie buttons and ire controlled _ _"

.tki ruMnlOr, AulomtOic Card riling Strteim

60



performing a portion of a filing function while the Description of Equipment
next shelf level is being positioned.

The shelves are driven by a motor-powered con- This filing concept uses an arrangement of cards in
veyor system. Maximum time for shelf selection file such that a margin along one side of each card is

would be that required for one half of a complete exposed. The cards are stored verticallv in rows
revolutiui of the conveyor system. For a unit with separated by dividers which designate the Contents of
nine shelf levels, this time would be approximately each row. Color coding facilitates filing and reduces
seven seconds. errors by creating patterns whose interruption imme-

diately indicates a misplaced or miiNing record.
This filing technique has been designed for % er-

VISIBLE VERTICAL RECORD SYSTEMS rapid insertion and removal of data card type rccords

Status-Available off-the-shelf from file. Due to the file arrangement atnd !,,ticvnt
Aliniufacturers-Acme Visible Records, Inc. use of dividers, file density is considerably lomser th..xn

Visirecord, Inc. in other visible file configurations lo~ss csiV, tiling
l)icbold, Inc. units arre available in arrngements .ind sites t.tit

(:',isf-$200 to $S1000 depending upon model and size allow one operator to effectivcly file 20(XO)o c.Lrds

Delivery Time-2 to 90 days without difficulty.
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SECTION VII

SPECIAL D9VICES

MULTIPLE INSTANTANEOUS
RESPONSE FILE

Stalus-Successful Experimental Model

Detv(lI4 p r-Stan ford Research Institute

MIi~ita' _Sponisorsbip-

Go% ernment Branch-U.S. Air Force
Agency-Rome Air Development Center

Contract Number-AF3O(602)-2772

'Cost-250K

Delivery Time-Septcmber 1963

Description of Equipment

Trhe Multiple Instantaneous Response File (MIRF)

is an experimental model of an electronic reference

retrivs~iJ filt* in wshich all file entries are interrogated

SimutlGIIneOMslv. The model is designed to store the

indexes to 5000 documents. Each dlocumnent is given

an aiccession number ard is described by uip to eight

descriptors selected from a 3000-word dictionary. A
search question. consisting of one to eight descriptors

in their naf oral form, is entered bv tneans of an rnV.woDcvuDloIdg5.

CV V W VY V Vf In.tO~~ VAV I

c,2



electric, typewriter., The machine indicates immedi- according to ccrtain logical rules. Newv searches based
ately whether or not any file item satisfies the search on the modified search question (e.g., substitution of
question, and, if so, how many file items respond. The a see-also reference) for one of the original descriptors
machine then resolves multiple responses and types, are initiated automatically.A
out the accession number and full set of dlescriptors of
each responding document.Oprtn Ch aceiis

The document indexes and the wards of the dic- OprtgChaceiis
tionary are stored in wiring patterns associated with e Document MIRF
arrays of linear ferrite magnetic cones. During entry The D~ocument 7NIRF is the principlti element of
of the search question, the dlictionary magnetic store the system. It contains for each stored doctinirnc index
is interrogated by the alphabetic code of each search the document aiccession number and the ke-' %ord%
word. If the word is not contained in the dictionary, (in coded form) that describe that document is '.svell
it is automatically rejected. After all words of the as a search code field that is used in the sc.irch 1proccss.
search question have been entered, the document
wagnetic store is interrow.r I the search quetio Dictio,,arY ARF

in sij~ci~s'~.. ti'111w Dk~tionlarv MIRF cI-.il~atcs duritil dthy iniut
11tr Ic snonotious input phase of operation fromn the il phal-bd ic codle of theL

.ýt:)Ahilit:, for automatically word descriptor that is entered from the type" \riter to
T! 1(' '1amllfdIly iinsc te.' search question the binarywsrial number assigned to that word for kise

It

F1.11 V- .h f IRF S-etion
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inside the machine. During the output phase of oper. are connected to formi the input to a detecto~r
ation, the Dictionary TMIRF translates from the binary amplifier.
serial number of a word that is obtained during a
search to the alphabetically coded form of that word. 0 Relation of AIR~s and the, Associative RgctiI( rs

Associated with each MIRF unit is a set of dris e:

THE PRINCIPAL MIRF UNITS amiplifiers and a match detector, Infornmtion to be
gated into a AMIRF unit by way of the drive amphficrs

0 MageticImplnienaiwnis held in flip-flop registers. Interrogation of anMIRE

The IMIRF units of the document data indexing set unit consists of appl) ing a particular pattern of drive
are built according to a scheme, called the diode~- voltages to the prima~ries of the cores of the MIRF
diamiond ring, which has properties of an associative and observing the output of the match detector. One
memory. Information is stored in unique wiring pat. output voltage level indicates at match lwcss en the
terns associated wvith an array of linear ferrite cores. interrogation and the information contained in the
Each item of stored information is represented by a MIRF, and the other voltage level indicate% ,otorý
conductor that passes through or around each asso- degree of mismatch het-wcen the twvo. lIlic output of

ciated core in a unique pattern determined by the the match detector is tvpicalky used to nim i.1 the

informatimn it contains. Thei cathodes of many diodes contents of a flip-flop re~gister.*

L7.

Clois.ur of Document Module ,uith Top Plate Removed
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APPENDIX I

COMMERCIAL ORGANIZATIONS SOLICITED FOR INFORMATION
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APPENDIX 11

APPLICATIONS CHART

'i lie ixppiiCaItio-ntVh~iTFprovtdc, a qDI-rmWITLc-- -uxm-.TmsIfacm-t.rxtacts anti mmi-irm tornsm womi me
for determiining the areas. of applicahilitY of the included in Ibisi catektorv.
equipoicnts and techniques included in the consperi.
diuni. A splilkabi lit), )f it devic e for %toiring a, par ticu lar 3. IOigitad lot ormahron-thgi ~tal replre-suntation ot
formn of tiarta is indcaj~ted by an "X" mark in the tex~tid~ dati suchl as tire output (if .I iharn r or pirint

iapproprimie reeringl e associat ing die data form midni reader. 111 hiod nl Ijij digi tal reprewntio 1itio of proti-

device. eksed text and ra-.A tevt.
In compiling this Cha~rt tle follow.ingl detitiitionls

were S~ul. Raw Te'xt -- I uheument paIges quch .r.. papge
froin technical reporti. lserio(IicA is and hok. ~I~

IInput Daiti--The form in whkio (lie clitw to lie
stored is receivedc or uxim. 5, Ii igh Remkitol n Phiotograrphi.-- Aeridl lho,

2. Procesed Text Any informnation whtich hias lography.

Tho objective of these operations is to provide ,I graphic data eclduding high -resolui rin photography,
descriptor of the falCtalE content of die informaiaon or This inCLRiiile Milps, chairts, grs~rhs, engineering
the factual content itself itsia specific form. Inde~x draiwings And CRT display insmgc,..

INPUT DATA

EQUIPM!NT ON TICHNiOUI1 proatilld Digital Raw High Graphid

Text Information Text .,ht~n Rfeun

I. Photochromic liricro*111l e...........X X

2.CRAM.................X X X

3. Magnitcard.....................X / X

4. Muntroe Card Systenc . . .... ... X X

S, Randlom Ac(chs Mass M\eirory SI-ICste.n.r . X X X

6. AN/GSQ.26 ........ ....... X X

'.AN/GSQA38 .. .. .. .. . .X X

K4 (I.E. Search ( nmp1irairor............

9. Magnecto Optics S% stemll.. ...............
10. Video F:ile............ ...... . .... X X X

it. Aperture (XMirml..........................NNX

13. Ristair . N

1t.. Daire 'S% (Vill ................... . .. . . . XX
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I

INPUT DATA
High Graphic

EQUIPMENT OR TECHNIQUE Processed Digital Raw Retolution Reference
Text Information Text Photo.grophy Materials

15. Docuform ..... ............ X X

16. Microcard ............ X X X

17. Microfiche .... ............ X X X

18. Mosler Document Retrieval Equipment X X

19. Large File Documcnt Retrieval System X X X

20. Graphic Data Storage and Ret rieval System X X

21. Filesearch ..... ............. .. X X X.

22. FLIP ........ .............. .. X X X

23. FOSDIC 11 ...... ............ X X

2,1. Miracode System ... .......... X X X

25. RADIR ...... ............. X X X

26. Rapid Selector .... ........... .. X X X

27. Video Film Converter ............ .. X X X

28. 70mnm RaIl Filn Selector .......... .. X X N

29. Filmorex ... .................. X X X

30. Magnavue System ... .......... X X X

31. Media ..................... X X X

32. Minicard S~stem ... .......... X X X

33. Autommicic I flit Record Storage .ind
Retic rh., I [)c ice . . . . . N

31. I7nit Record Search and li)Isc:i .in li)ci . X X

*,S. \.('.stu .5 ............ . . ........ X X X

3(. (. .IS .......... . .. . . ............ X X

,-. Vcr.a( 9 . . . . . . . . . . . . . . X

-,8. . .ic t,. .tc . . ..... . . . . . X

Mc tinor% ( critturu {r,,cc•' . X N

_ ). ( ,m.1i Ml.lrk IIf ......... ........... X X

-SI , l11.Itrt. X

.J '. ] th t I'd ( .:rd ,, . . . . . . . . . . . X
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INPUT DATA

EQUIPMENT OR TECHNIQUE Prossed Digital Raw Heuh Gfophic
TYxa Information Ttxt PI t f

Phoiography Mategia|

43. Thermoplastic Recording . . .. .... .. X X X x

44. Electro File ........ ............ X X

45. Electro-Kardex ....... ........... X

46. Horizontal Rotary Files .... ........ X X
47. Rol-Dex .......... ............. X X

48. Variadex ......... ............. X

49. Tray Files ..... ............ x

50. Vertical Rotary Flies .... . .......... X

51. Visible Vertical Record Systems ... ..... X

52. Multiple Instantaneous Response File . . . X
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